Appendix A - Plant Operating Data
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Client: University of lowa
Facility: Oakdale Renewable Energy Plant
Test Location: Hurst Boller Exhaust Duct
Test Method: 5/202
Sample Frequency: One sample per run

Run 1
% Hydrogen 3.69 AVERAGE FUEL FACTORS
% Carbon 30.20 Fd(dscf/MMB{u)= 9411.36
% Sulfur 0.01 Fc(scf/MMBtu)= 1906.73
% Nitrogen 0.15
% Oxygen 25.83
HHV (Btu/lb) 5034
Fd(dscf/MMBtu)= 9491.95
Fe(scf/MMBLtu)= 1925.74
Run 2
% Hydrogen 3.81
% Carbon 31.15
% Sulfur 0.01
% Nitrogen 0.16
% Oxygen 26.37
HHYV (Btu/lb) 5295
Fd(dscf/MMBtu)= 9334.43
Fc(scf/IMMBtu)= 1888.41
Run 3
% Hydrogen 3.1
% Carbon 25.58
% Suifur 0.01
% Nitrogen 0.17
% Oxygen 21.65
HHV (Bfu/lb) 4308
Fd(dscf/MMBtu)= 9407.68
Fe(scf/MMBtu)= 1906.03
Mostardi Platt Isokinetic V4.0 2/15/13
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LabNo: 201302780-001

Dato Recd:  7/30/2013

Date Sampled 7/23/2013 1o 7/23/2013
Samplod By: CLIENT

THE UNIVERSITY OF IOWA
POWER PLANT

207 W. BURLINGTON STREET
IOWA CITY, IA 62242

ATTN: BOB LANE

Remark: WOOD CHIPS - RUN#1, DAY #1

STANDARD LABORATORIES, INC.

8451 River King Drive
LABORATORY
Fresburg, IL 62243 ACCREDITATION
BUREAU

ACCREDITED ISO/IEC17025
Certificate # 1.2179.02-1 Testing

Page:10f 6
Date :8/16/2013  9:54:08 AM
P.O.#: B000568424

As- Dry
PROXIMATE ANALYSIS Recelved Basls
% Molsture D3302 39.33 Ty
% Ash D3174 0.80 1.32
% Volallle D3176 sepane npares
% Fixed Cerbon D3172 seresr L]
BTU D5865 5034 8208
MAF BTU D3180 . 8408
% Tolai Sullur ~ D4239 <001 <0.01
SULFUR FORMS
% Pyritic D2482 pyeTs POTTON
% Sulfale D2492 ahasen YY)
% Organlc D2492 aadadd wheASE
% Tolal Sulfur ~ D4238 <0.01 <001
¢ WATER SOLUBLE
. % Ne20 ASME1874 arssds sankne
* % K20 ASME1974 sante whanen
*% Chloine  ASME1874 .
Alkalles as Na20 ASME1874 T atanee

FUSION TEMP. OF ASH D1857 F Reducing  Oxidizing

1.D. > 2700 harke
H=wW > 2700 rasnas
H=1/2W > 2700 bt ind
FLUID > 2700 annees

GRINDABILITY INDEX D409  '*** @ *=** % Molst.

FREE SWELLING INDEX D720 b

* Apparent Specific Gravity of Coal ModIC7113 sesses
% Equilibrium Molsture D1412 pasese
* % Loss on Ignition @ 860C D7348 e

Weight %
As- Dry
ULTIMATE ANALYSIS Recslved Basls
% Molsiure D3302 39.33 sasies
% Carbon D5373 30.20 49,78
% Hydrogen D5373 3.69 6.09
% Nitrogen D5373 0.16 0.26
% Chlorine D8721 <0.01 < 0.01
% Sulfur D4239 < 0,01 <0,01
% Ash D3174 0.80 132
% Oxygen (Diff.) D3176 25.83 42.66
{Chlorine D6721 Dry Basis ug/lg 28 )
MINERAL ANALYSIS D6349 % Ignited Basis
Phos. Pentoxide, P205 seteny
Sliica, SI02 el
Ferric Oxlde, Fe203 i
Alumina, Ai203 pesnne
Titania, TIO2 bl
Lime, CaO il
Magnesla, wo sotand
Sulfur Trioxide, SO3 brobid
Polassium Oxide, K20 i
Sodlum Oxide, N&20 atase
Barium Oxide, BaO it
Strontium Oxide, SrO il
Manganesse Dloxide, MnO2 perese
Undetem“ned SEABAN
Type of Ash ASME1874 seases
Sllica Velus ASME1974 aaeein
T250 Deg F BW bl
Base/Acld Ratlo ASME1974 Lt
Ib Ashimm BTU 1.69
b SO2/mm BTU <0.01
Fouling index ASME1974 satine
Slagging Index ASME1974 sasaes

{(Mercury D6722 Dry Basls ug/lg <0.010)

hmlmpndhtnbeenmmdtlﬁudm
dndlon. are hud 8 " and express the bast judgment of

up:r o o d by the cliant
?‘";,"‘?’s"::“’g'v“"f;"' Ino. WW';" Labagloron: "'“nﬁ okn g0 WW“:’ t""”‘;‘&mh Respectfully Submitted,
full, without e waliten uppma!d Standard Leberatories, Ino. Invelid Ifaliered 4

* Not an Accredlted Test
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Lab No ¢ 201302780-002

Datfe Ree':  7/30/2013 STANDARD LABORATORIES, INC.
8451 River King Dri

Date Sampled @013 to 7[23’201-3. - Frasbnrg, IL 6224;9 k %Eggng_YON

Sampled By CLENT BUREAU

THE UNIVERSITY OF IOWA
POWER PLANT

207 W. BURLINGTON STREET
IOWA CITY, |A 62242

ATTN: BOB LANE

Remerk: WOOD CHIPE - RUN#2, DAY #1

ACCREDITED ISO/IEC 17025
Certificate # L2179,02-1 Testing

Page:20of &
Date : 8/16/2013  9:54:00 AM
P.O.#: B00D05668424

As- Dry
PROXIMATE ANALYSIS Recelved Basis
% Molsture D3302 3753 assnss
% Ash D3174 0.98 1.67
% Voletile D3176 i b
% Flxed Cerbon D3172 srerne sroem
BTU D5865 6285 8476
MAF BTU D3180 8611
% Totel Sulfur  D4239 <0.01 < 0.01
SULFUR FORMS
% Pyrmc D2492 akbirkd Yy
% Sl.llfate D2492 FYIYT Y [T
% Otganic D2482 [T assean
% Tolal Sulfur ~ D4239 <0.01 <0.01
* WATER SOLUBLE
* % Na20 ASME1974 sarers
* % K20 ASME1974 shosne s
* % Chlotine ASME1974 il asden
Alkalles as Na20 ASME1974 i b
FUSION TEMP. OF ASH D1857 F Reducing Oxdizing
LD. 2655 [ L1 ]
H=wW > 2700 asaves
H=1I2W > 2700 Astadd
FLUID > 2700 shened
GRINDABILITY INDEX D409  '¢*+ @  seeses % Molst.
FREE SWELLING INDEX D720 aasid
* Apparent Speclfic Gravity of Coal ModIC7113 et
% Equllibrium Molsture D1412 whobid
* 9, Loss on ignition @ 950C D7348 seadie
@ analysis, opirions orurwpuhl!ons contalried n lhlo reponhav- boeen prepared st the cllsnt's
rection, 9ra basad upon d by the diuzlmdomwhbmmmm
sndard Lat rlag, Ino. Standard l dles, tnc. makes no or varranyy,
xpiaseed or mplied, rmuing this reporl. This Cestificals o'Mdysls may nol bo mpmduend excaplin
without the written opproval of Standarg %, Ino, invatid H altered
* Not an Accredited Tast

Project No. M133003
Hurst Boiler Exhaust Duct

22 of 201

Weight %
As- Ory
ULTIMATE ANALYSIS Recslved Basls
% Molsture 03302 ‘3753 srerns
% Carbon D5373 31.15 49.87
% Hydrogen D5373 3.81 8.10
% Nitrogen D56373 0.16 0.268
% Chlorine D6721 <0.01 <0,01
% Sulfur D4233 <0.01 <0.01
% Ash D3174 0.8 1.87
% Oxygen (DIff.) D3176 26.37 4220
(Chlorine DB721 Dry Baslsuglg 20 )
MINERAL ANALYSIS D348 % {gnited Basls
Phos, Pantoxide, P205 i
Sliica, SI02 dasdas
Ferrlo Oxide, Fe203 Stanss
Alumina, Ai203 ddrded
Titenla, TIO2 sreies
lee, cao [ 11,
Magnesla, MgO it
Sulfur Trioxide, SO3 soesse
Potassium Oxide, K20 Ardies
Sodium Oxide, Na20 savtin
Barium Oxide, BaO sosnes
Strontlum Oxide, SrO srense
Manganesse Dioxide, MnO2 it
Undetermined dhesie
Type of Ash ASME1974 b
Silica Valus ASME1974 sassee
7250 DegF  BW tasees
Base/Acld Ratio ASME1974 ESEnas
Ib AstVmm BTU 1.86
b 802/mm BTU <0.01
Foullng Index ASME1974 shsnan
Slagging Index ASME1974 seaan

{Mercury DB722 Dry Basis uglg <0.010 )
Respectfully Submitted, @ ‘29 Qﬂm
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LabNo: 201302780-003

Date Recd: 7/30/2013

Date Sampled 7/23/2013 to  7/23/2013

Sampled By: CLIENT

THE UNIVERSITY OF IOWA
POWER PLANT

207 W, BURLINGTON STREET
IOWA CITY, IA 52242

ATTN: BOB LANE

Remark: WOOD CHIPS - RUN#3, DAY #1

STANDARD LABORATORIES, INC.

8451 River King Drive
Fresburg, . 62243

LABORATORY
ACCREDITATION
BUREAU

ACCREDITED ISO/IEC 17025
Certificate # L.2170.02-1 Testing

Page:30f &
Date :6/16/2013  ©:54:00 AM
P.O.# ' B000566424

PROXIMATE ANALYSIS Ra?:fved
% Molslure D3302 48,57
% Ash D3174 0.82
% Voiatile D3175 pumnes
% Fixed Cerbon  D3172 SSeEte

BTu D35885 4308
MAF BTU D3180
% Tolal Sulfur ~ D4238 <0.01
SULFUR FORMS
% Pyl'lﬂc 02492 tasson
% Sulfate D2492 whoeee
% Organlc D2492 whrass
% Total Sulfur ~ D4239 <0.01
* WATER SOLUBLE
* % Na20 ASME1974
* % K20 ASME1674 e
* % Chlorine ASME1974 e

tadaas

Alkalles as Na20 ASME1974

FUSION TEMP. OF ASH D1857 F Reducing
1.D. 2876
H=W > 2700
H=1/2W > 2700
FLUID > 2700
GRINDABILITY INDEX D408  “** @

FREE SWELLING INDEX D720

LI

* Apparent Speclfic Gravity of Coal ModIC7113

% Equilibrium Molsture D1412

* % Loss on Ignition & 850C D7348

Dry
Basls

shdnpe

1.78

LTI

[y

8376

8528

<0,01

sheodh
EYTIT Y

Hebak

<0.01

eestd
e n

weseth

LI ]

Oxidizing

Suridds
Attt
dhasns

catess

tanaen B4 Mojst,

LI g

easten

renndd

1

ined in this repost have been prepared at the client’s

boted Upon obasrvations of meterial provided by the dlieni and exprass tho best judgment of

:I' Leborslories, ne. Standard Laborstories, Inc. makas no oher reprasantation of wamranty,
ssad or Imptied, regerding this report. This Cartificale of Analysis may nol be reproduced except in

) of Standard Lab

without Be writien epp

Ine. invalld if sllered

* Not an Accradited Tes!
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Weight %
As- Dry
ULTIMATE ANALYSIS Recelved Basls
% Molsture D3302 48.67 b
% Carbon D5373 25,68 4,74
% Hydrogen D5373 an 6.05
% Nitrogen D5373 0.17 033
% Chlorine D6721 <0.01 <001
% Sulfur D4239 < 0.01 <0.01
% Ash D3174 0.82 1.78
% Oxygen (DIff.) D3176 21.85 42,10
(Chlofine D6721 Dry Basis uglg 17 )
MINERAL ANALYSIS D8349 % Ignited Basls
Phos. Penloxide, P205 Lo
Silica, Si02 saresn
Ferric Oxide, Fe203 suvers
Alumina, Al203 saaes
Titenla, TIO2 bt
ume‘ cao fesnts
hﬂB;ﬂ\asla. hﬂg() RERANE
Sulfur Trioxide, SO3 sernss
Potasslum Oxide, K20 Heris
Sodlum Oxide, Na20 Ll
Barum Oxide, BsO L
Stroptlum Oxide, SO whanad
Manganese Dioxide, MnO2 waster
Undetermined dhbdee
Type of Ash ASME1974 datene
Sllica Value ASME1974 purena
T250 Deg F BW ereren
Base/Acld Rallo ASME1874 il
b Ashymm BTU 2.13
Ib 802/mm BTU <0.01
Fouling Index ASME1974 L
Slagging Index ASME10874 desish

{Msreuty D6722 Dry Basis uglg <0.010)

Respectfully Submitted, ﬁ ‘?'Q_Q“w

© Mostardi Platt




Lab No. :
Date Rec’d. :

201302780-001
7/30/2013
Date Sampled : 7/23/2013
Sampled By: CLIENT

THE UNIVERSITY OF IOWA
POWER PLANT

207 W, BURLINGTON STREET
IOWA CITY, IA 52242

STANDARD LABORATORIES, INC.

8451 River King Drive
! LABORATORY
Fresburg, IL 62243 ACCREDITATION
BUREAU

ACCREDITED ISO/IEC 17025
Certificate # L2170,02-1 Testing

Page 1 of 6
Report Date:  8/16/2013 8:17:61 AM

Sample ID : 201302780-001

ATTN: BOB LANE P.O.# BO00566424
Remark: WOOQOD CHIPS - RUN#1, DAY #1
DRY BASIS

TEST CONCENTRATION UNITS  METHOD DATE TECH
Antimony <0.02 pglg ASTM D6367 - ICP-MS 8/8/2013 JMw
Arsenlo 0.1 pa/g ASTM DB367 - ICP-MS 8/8/2013 JMW
Barum 32 pofg ASTM D6357 - ICP-MS 8/8/2013 JMW
Berylium <01 pg/g ASTM DB8357 - ICP-MS 8/9/2013 JMW

+ Boron 4 gy ICPMS 8/12/2013 JMW
Cadmivm 0.11 ypglo ASTM DE357 - ICP-MS 8/9/2013 JMW
Chlorine 28 gl ASTM D6721 6/6/2013 JmB
Chromium <1 ygo ASTM DE357 - ICP-MS 8/8/2013 JMW
Copper 2 gl ASTM D6357 - ICP-M8 B/B/2013 IMW
Lead 06 ygg ASTM D6357 - ICP-MS 8/8/2013 JMW
Manganess 40 pglg ASTM D357 - ICP-MS 8/9/2013 JMW
Mercury <0010 pgo ASTM D6722 8/2/2013 CJH
Molybdenum <02 yop ASTM DB367 - ICP-MS 8/8/2013 JMW
Nickel 1 pdlg ASTM D357 - ICP-MS 8/9/2013 JMW
‘Selenfum <01 yg'g ASTM D4606 8/8/2013 NRJ
Sliver 0.02 po/g ASTM D367 - ICP-MS 8/9/2013 JMW
Thallium <002 ygig ASTM D357 - ICP-MS 8/8/2013 JMW
Vanadium <1 ygs ASTM D357 - ICP-MS 8/8/2013 JMW
Zinc ¢ oo ASTM D8357 - ICP-MS 8/8/2013 JMW

lodgemant

The ions contained In this rapart have besn prepared st the clent's
difecm. aro buud upon obumﬁons of materia) provided by the client end express the best

of Standard Laboratodas, Inc. Standard Leboratories, Ino. makes no othar reprasantation o¢
warranty, expressed or Implied, regarding this reporL This Cerficata of Analysismay not be reproduced
axcapt {n full, without the writien approval of Standerd Labixstores, inc. invelid (f allered

Respectfully Submitted, qu.( Mt—"

¢ Not an Accredited Test

Project No. M133003
Hurst Boiler Exhaust Duct

24 of 201 © Mostardi Platt




Lab No. : 201302780-002

DateRec'd.: 7/30/2013

Date S8ampled :7/23/2013

Sampled By: CLIENT

THE UNIVERSITY OF JOWA
POWER PLANT

207 W. BURLINGTON STREET
IOWA CITY, IA 62242

STANDARD LABORATORIES, INC.

8461 River King Drive
Frasbury, IL 62243

Page2of 8

LABORATORY
ACCREDITATION
BUREAU

ACCREDITED ISO/IEC 17025
Certificate # L2179.02-1 Tesiing

Report Date:  8/16/2013 9:17:61 AM
Sample ID : 201302780-002

ATTN: BOB LANE P.O. # B00065668424 .
Remark: WOOD CHIPS - RUN#2, DAY #1
DRY BASIS
YEST CONCENTRATION UNITS METHOD DATE TECH
Antimony <0.02 |Lglg ASTM DB357 - ICP-MS 8/9/2013 JMW
Arsenic 01 yglo ASTM D6367 - ICP-MS 8/8/2013 JMW
Barum 31 pglg ASTM D6357 - ICP-MS 8/8/2013 IMW
Berylium <01 pga ASTM D6357 - iCP-MS 8/8/2013 JMW
+ Boron 4 pglg ICPMS 812/2013 Jmw

Cadmlum 0.08 pglg ASTM DB357 - ICP-MS 8/9/2013 JMW
Chiorine 20 pgg ASTM DB721 8/6/2013 JMB
Chromium <1 ugho ASTM DB8367 - ICP-MS 8/9/2013 JMW
Copper 1 ygg ASTM D8357 - ICP-MS 8/6/2013 JMW
Lead 03 yug/g ASTM D8357 - ICP-MS 8/6/2013 JMW
Manganese 34 pglg ASTM D63567 - ICP-MS 8/6/2013 JMW
Mercury <0.010 ug/g ASTM D6722 8/2/2013 CJH
Molybdenum <02 glo ASTM DB357 - ICP-MS 8/8/2013 JMw
Nickel 1 uglo ASTM DB357 - ICP-MS 8/8/2013 JMW
Selenlum <01 pglp ASTM D4606 8/8/2013 NRJ
Sliver <0.02 yuglg ASTM D8357 - ICP-MS 8/9/2013 JMW
Thallium <0.02 pglg ASTM D6357 - ICP-MS 8/9/2013 JMW
Vanadium <1 pglg ASTM D6357 - ICP-MS 6/9/2013 JMW
Zinc 6 ugly ASTM DB367 - ICP-MS8 8/8/2013 JMW

The analysis, or Intarp d In this repod have been prepsred at the ciienl’s

on, are based upor

of dded by the tlient and expresa tha best
Mwmnldswubmhm,lm mmgmmmmoU-rWhm:d
nly, axpressed or implied, regarding this re, ertficate o ysismay reprodu
ammhmmmm.mm-mmasmwmmmwm
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Lab No. : 201302780-003
Date Rec'd.:  7/30/2013

Date Sampled :7/23/2013
Sampled By: CLIENT

THE UNIVERSITY OF IOWA
POWER PLANT

207 W. BURLINGTON STREET
IOWA CITY, |A 52242

ATTN: BOB LANE

Rermeark: WOOD CHIPS - RUN#3, DAY #1

STANDARD LABORATORIES, INC.

8451 River King Drive
LABORATORY
Froeburp, IL. 62243 ACCREDITATION
BUREAU

ACCREDITED ISO/IEC 17025
Certlficate # L2179.02-1 Tesling

Page 3 of 6
Report Date:  8/18/2013 8:17:61 AM

Sample ID : 201302780-003
P.O.# B000566424

DRY BASIS
TEST CONCENTRATION UNITS  METHOD DATE TECH
Antimony <002 polg ASTM DB357 - ICP-MS 8/6/2013 JMwW
Arsenlo 02 pg/g ASTM D357 - ICP-MS 8/8/2013 JMW
Barium 30 yolg ASTM DB357 - ICP-MS 8/6/2013 JMW
Beryllium <01 pgig ASTM D8357 - [CP-MS 8/9/2013 JMW
« Boron § uglg ICPMS 8/12/2013 JMW
Cadmium 0.16 pglp ASTM D6357 - ICP-MS 8/8/2013 JIMW
Chiosine 17 yolg ASTM D6721 8/6/2013 JMB
Chromium 1 uolg ASTM D6357 - ICP-MS 8/8/2013 JMW
Copper 2 ygg ASTM DB357 - ICP-MS 8/8/2013 JMW
Lead 06 pg/g ASTM DB357 - ICP-MS 8/9/2013 JMW
Manganese 34 pplg ASTM DB367 - ICP-MS 8/8/2013 JMW
Mercury <0.010 pg/g ASTM D6722 8/2/2013 CJH
Molybdenum <02 gy ASTM D&357 - ICP-MS B/9/2013 JMw
Nicket 1 yglg ASTM D8357 - ICP-MS B/9/2013 JMw
Selenlum <01 pgly ASTM D4608 8/8/2013 NRJ
Sliver <002 pgig ASTM D6357 - ICP-MS 8/6/2013 JMW
Thallium <0.02 pglo ASTM D8357 - ICP-MS 8/9/2013 JMw
Vanadium <1 juglg ASTM D8357 - ICP-MS 8/8/2013 JMW
Zinc 11 pglp ASTM D8357 - ICP-MS . 8/8/2013 JMW
The analysls, oplnions ¢ L[ ined [n this report have bean prepared at the clienf’s

e e e o e A patn T/foies
1 A c. 03, Inc, no [ ] or

’v:!l}unw. axprossed of Implied, regarding tis repart This Cerlificale of Analysismay not be reproduced ResPethu"y Smemed’

axcap! In fusl, without the writtan approval of Slanderd Laburalories, Ing, bvalid If altered
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Client: University of lowa Location: Hurst Boiler Exhaust [
Faciiity: Oakdale Renewable Energy Plant Date: 7/24/13
Project #: M133003

Testd Test2 Tost3
% Hydrogen 3.09 % Hydrogen 3.12 % Hydrogen 3.44
% Carbon 26.39 % Carbon 25.46 % Carbon 28.49
% Sulfur 0.01 % Sulfur 0.01 % Suffur 0.01
% Nitrogen 0.14 % Nitrogen 0.12 % Nitrogen 0.14
% Oxygen 21.54 % Oxygen 21.54 % Oxygen 24.13
HHV (Btu/lb) 4319 HHYV (Btu/Ib) 4313 HHV (Btw/b) 4830
Fd(dsc/MMBtu)=  8310.30 Fd(dscfMMBtu)= 9372.76 Fd(dscf/MMBtu)= 9324.39
Fc(scfiMMBtu)= 1887.05 Fe(sct/MMBtu)= 1894.89 Fc({scf/MMBtu)= 1893.43

AV FUEL FACTORS

Fd(dsctMMBlu)=  9335.82
Fo{sc/MMBIu)=  1891.79

Mostardi Platt Template Rev. 3/20/13
Project No. M133003
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LebNo:  201302780-004

Date Reodd;  7/30/2013

Date Sampled 7/24/2013 to  7/24/2013
SamplsdBy: CLIENT

THE UNIVERSITY OF IOWA
POWER PLANT

207 W, BURLINGTON STREET
IOWA CITY, IA 52242

ATTN: BOB LANE

Ramark: WOOD CHIPS - RUNit1, DAY #2

STANDARD LABORATORIES, INC.

8451 River King Drive
LABORATORY
Freeburg, IL. 62243 ACCREDITATION
BUREAU

ACCREDITED ISO/IEC 17025
Certiflcate # 1.2179,02-1 Tasting

Page:4of 6
Dete : 8/16/2013  9:54:08 AM
P.O#: B000D566424

As- Dry
PROXIMATE ANALYSIS Racelved Basis
% Molsture P3302 48.89 capuds
% Ash D3174 098 194
% Volatile D3176 srases ssrav
% Fixed Cartbon D3172 shaiea e
BTU D5865 4319 8443
MAF BTU D3180 8610
% Total Sulfur ~ D4239 <0.01 <0.01
SULFUR FORMS
% Pyrillo D24982 ohtaes dadans
% Sulfate D2492 A YT
% Organlc 024982 ssesne Proven
% Total Sulfur D4238 <0.01 <0.01
* WATER SOLUBLE
* % Na20 ASME1974 ssesmn andens
* % K20 ASME1974 reitak Searan
* % Chlorine ASME 1974 raeens et
Alkalles as Na20 ASME 1974 toovas senone

FUSION TEMP, OF ASH D1857 ¥ Reducing  Oxddizing

1.D. 2642 easn
H=w 2664 LI
H=12W 2666 baiad
FLUID 2670 seaone

GRINDABILITY INDEX D408 ***~ @ == % Molst.

FREE SWELLING INDEX D720 sroene

* Apparert Spacific Gravity of Coal ModIC7113 savose
% Equiilbrium Moisture D1412 asease
* % Loss on Ignition @ 950C D7348 resesn

Welght %
As- Dry
ULTIMATE ANALYSIS Recslved Basls
% Molsture D3302 48.86 ke
% Carbon D5373 25.38 49,63
% Hydrogen D5373 3.09 6.04
% Nitrogen D5373 0.14 0.28
% Chiorine D6721 <0.01 <0.01
% Sulfur D4239 <0.01 <0.01
% Ash D3174 0.99 1.94
% Oxygen (Diff.) D3176 2154 42.11
{Chlorine D8721 Dry Basls ug/lg 30 )
MINERAL ANALYSIS D6349 % Ignited Basls
Phos. Pentoxide, P205 sesnne
Silica, SlO2 ananse
Ferrlo Oxide, Fe203 L
Alumina, Al203 bl
Titenla, TiIOR bl
Lime, Ca0 savaa
Magnesia, MgO b
Sulfur Trloxlde, SO3 ehodos
Polasstum Qxide, K20 i
Sodium Oxide, Na20 thieee
Barium Oxide, BaO sesase
Strontium Oxide, S0 sssnns
Manganese Dloxide, MnO2 shenne
Undetermined sasnen
Type of Ash ASME1974 asoous
Silica Value ASME1974 e
T260 Deg F BW e
Base/Acid Ratlo ABME1974 oo
b Ash/mm BTU 230
b 802/mm BTU <0.01
Fouling Index ASME1974 sosase
Slagging Index ASME1974 saseas

{Mercury D6722 Dry Basls uglg <0.010 )

or

axpressed of implfed, regarding this report. This Cartificals of Analy notbe

full, Without the Mlmn appmvd of Slandard Leborutodes, ino, invelid If eliered

] I P ined In this raport have boen prepared al the ellant’s
(Irecﬁan.mhased of sl provided by the dient and express the best dgment of
Slamrduhonlod-s.ho.&andadubmwda hcnﬁs:mw,lr;:s’uenhﬂo?n:mniy. ' Respectfully Submllled,
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LebNoi 201302780-005
Dato Recd: 7/30/2013

STANDARD LABORATORIES, INC.

Date Sampled 7/24/2043 to  7/2412013 8451 Rivar King Drive LABORATORY
e Fresburg, IL. 82243
Sempled By: CLIENT ACCREEITATION
ACCREDITED ISO/IEC 17025

Certificate # L2170.02-1 Testing

THE UNIVERSITY OF IOWA

POWER PLANT

207 W. BURLINGTON STREET Page:65of 6

IOWA CITY, IA 62242 Date ;811612018  9:54:10 AM
ATTN: BOB LANE P.O: BO00566424

Remerk: WOOD CHIPS - RUN#2, DAY #2

Waight %
As- Dry As- Dry
PROXIMATE ANALYSIS Recsived Basls ULTIMATE ANALYSIS Racelved Basls
% Molsture D3302 48.95 hoanan % Molsiure D3302 48.95 bl
% Ash D3174 0.81 1.68 % Carbon D5373 25.46 48.88
% Voletlie D3176 anbias i % Hydrogen D5373 3.12 6.11
% Fixed Carbon  D3172 pevies neasae % Nitrogen D5§373 0.12 0.23
aTu D5865 4313 8448 % Chlorine D8721 <0.01 < 0,01
MAF BTU D3180 8585 % Sulfur D4238 <0.01 <0.01
% Tois! Sulfur  D4239 <0.01 < 0,01 % Ash D3174 0.81 1.58
% Oxygen (DIfl.) D3176 21.54 42,20
SULFUR FORMS {Chiorina D6721 Dry Basls uglg 32 )
% Pyritic D2492 pratan addad MINERAL ANALYSIS D6348 % Ignited Basls
% Suifats D2492 Ssren b Phos, Penloxide, P205 srdas
% Organlc 02492 peermd ya0088 smca' s|02 . casseh
% Totel Sulfur  D4238 <0.01 < 0.01 Femic Oxide, Fe203 bt
Alumina, AI203 »osads
* WATER SOLUBLE Titania, TIO2 o
* o4 Na20 ASME1974 Preses) YY) Lime, Cal hikid
. g4 K20 ASME1874 carkha sestee Magnesta, MgO bhdadd
*%Chloine  ASME1974 evesen Sulfur Trioxide, SO3 e
Potassium Oxide, K20 sereid
Alkalies as Na2O ASME19874 pranne fdadd Sodium Oxide, Na20 hilidd
Barium Oxide, BaO g
FUSION TEMP. OF ASHD1857 ¥ Reducing  Oxdizing Strontium Quide, SrO e
1.D. 2660 rry Menganess Dioxide, MnO2 et
HaW 2673 wasad Undelermined anaves
H=1/2W 2675 e Typa of Ash ASME1974 sesnes
FLUID 2682 ehaese Silica Value ASME1974 henoe
T250 Deg F 8w dhbate
GRINDABILITY INDEX D408  ****** @ ****** % Molst. Base/Acld Ratio ASME1874 it
Ib Ash/mm BTU 1.87
FREE SWELLING {INDEX D720 sesser b SO2/mm BTU <001
* Apparent Specific Gravily of Coal ModIC7113 ssese Foullng Index ASME1674 s
Slagging Index ASME1974 sanve
% Equillbrium Malsture D1412 fanas (Mercury D8722 Dry Besls uglg  <0.010)
* % Loss on Ignition @ §50C D7348 o

L al ‘hﬂhnpcﬂhaubmpnpuadnmdun\'.
neﬂon.mbaudupo.nw' urdba m vidk gug:mmm.;nmmp?md
aced o kmpiied, tegardng thls reporl. This Canticais of Analysk may not be reproshuced axcapt in Respectiully Submilted,

withouit 1o writian epproval of Standard Labomtories, Inc. nvalld if shered
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LabNo: 201302780-006
Dato Recd: 7/30/2013
Date Sampfed 7/24/12013 to  7/24/2013

Sampled By: CLIENT

THE UNIVERSITY OF IOWA
POWER PLANT

207 W. BURLINGTON STREET
IOWA CITY, 1A 62242

ATTN: BOB LANE

Remark: WOOD CHIPS - RUN#3, DAY #2

STANDARD LABORATORIES, INC.

8451 River King D

Freeburg, IL 62243

e LABORATORY

ACCREDITATION
BUREAU

ACCREDITED ISO/IEC 17025
Certlificate # L2179.02-1 Testing

Page:68of 6
Date :8/16/2013  9:54:10 AM
P.O.# : B000566424

As- Dry

PROXIMATE ANALYSIS Received Basls
% Molsture D3302 42.64 toutee
% Ash D374 1186 2.03
% Volalile 03175 wansas wnsser
% Fixed Cartbon D3172 i aatrat

BTU D&6865 4830 8420

MAF BTU D3180 8584
% Totei Sulfur  D4239 <0.01 <0.01
SULFUR FORMS
% nywc D2492 LYYy aSIRAR
9 Sulfete D2492 [LIT2 1Y Attt
% Organlc D2492 wasees ardess
% Total Sufr  D4239 <0.01 <0.01
* WATER SOLUBLE
* % Na20 ASME1974 susine sovse
* % K20 ASME1874 prseee reesse
*%Chlorine  ASME1874 seesne
Alkalles as Na20 ASME1974 uooser rassoe
FUSION TEMP. OF ASH D1857 ¥ Reducing  Oxidlzing
1.D. 2585 hoanen
H:w 26& ARt
H=1 ﬂw zm LTI TY
FLUID 2671 aoione
GRINDABILITY INDEX D408 M+t @  +++=r % Molst.

sapsas

FREE SWELLING INDEX D720
* Apparenl Specific Gravity of Coal ModIC7113 it
% Equilibrium Molsture D1412

‘% Loss on Ignition @ 950C D7348

Atries

2erre

j ined In this report have been prepared et the cllent's
ducﬁon.mbcudvpmobumm of material provided by the dlmlandomumo best judgmant of

Standand Ladaralodos, bnc. Standard Laboratories, inc. makes no other

exprecsed or implled, regarding
full, without the writien apprcval of Stendard Leboratarias, Ing. tnvalid i elterod

representation or warranty,
this reporl. This Certificals of Analysls maynolbcnpcedmﬂ oxceptin

* Not an Accrediied Test
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Welght %
As- Dry
ULTIMATE ANALYSIS Recelved Rasls
% Moisture D3302 42.64 bd
% Carbon D5373 28.49 48.67
% Hydrogen D6373 3.44 6.00
% Nitrogen D5§373 0.14 0.25
% Chilorine D8721 <0.01 <0.01
% Sulfur D4239 < 0,01 <0.01
% Ash D3174 1.16 2.03
% Oxygen (DIff.) D3176 24.13 42,05
(Chlorine D6721 Dry Basis ug/g 20 )
MINERAL ANALYSIS D6349 % Ignited Basls
Phos. Penloxide, P205 bl
Sliica, SIO2 b
Ferric Oxide, Fe203 aaerwn
Alumina, A1203 vasess
Tﬂanla. Tio2 Aahhe
Lims, CaQ L
Magnesla, MgO Ldad
Sulfur Trioxids, SO3 d
Potasslum Oxide, K20 puaane
Sodium Oxide, Na20 seaark
Barlum Oxlde, BaO saveer
Stronllum Oxide, SrO Rdtd
Manganess Dioxide, MnO2 Senear
Undetermined il
Type of Ash ASME1974 swbuse
Silica Value ASME1974 bl
T250 Deg F BW sietss
Base/Acld Ratio ASME1874 aare
Ib Ash/ymm BTU 241
ib 802/mm BTU <0.01
Fouling Index ASME1974 satees
Slaggling Index ASME1974 ranas

(Meroury D6722 Dry Basis ug/ly < 0.010 )

Respectfully Submilled, 08 ‘Jg@W

© Mostardi Platt




LebNo.: _ 201302780-004 STANDARD LABORATORIES, INC.

Date Rao'd.: 7/30/2013 8451 River Klng Drive
Date Sampled : 7/24/2013 Fraeburg, IL 62243 k‘(\%ggl‘)\.lr'lc'l’\q'¥0N
Sampled By: CLIENT BUREAU

ACCREDITED ISOAIEC 172025
Cerfificate # L2179.02-1 Testing

THE UNIVERSITY OF IOWA

POWER PLANT Page 4 of 8

207 W. BURLINGTON STREET Report Dals:  8/16/2013 8:17:51 AM
IOWA CITY, 1A 62242 Sample ID : 201302780-004

ATTN: BOB LANE PO.#  BODOS68424

Remark: WOOD CHIPS - RUN#1, DAY #2

DRY BASIS
TEST CONCENTRATION UNITS METHOD DATE TECH
Anlimony 0.03 pglg ASTM D8357 - ICP-MS 8/0/2013 JMW
Arsenic 0.1 pglg ASTM D8357 - ICP-MS 8/9/2013 JNW
Barium 27 vglg ASTM D6357 - [CP-MS 8/9/2013 JMW
Beryllium <01 pglg ASTM D6357 - ICP-MS 8/8/2013 JMW
« Boron 5 pole ICPMS 8/12/2013 JMw
Cedmium 0.44 pglo ASTM D8367 - ICP-MS 8/6/2013 MW
Chiorine 30 gl ASTM D8721 872013 JMB
Chromium 1 ygly ASTM DB357 - ICP-MS B8/9/2013 JMW
Copper 1 pglg ASTM D6367 - ICP-MS 88/2013 MW
Lead 04 pglo ASTM D6357 - ICP-MS 8/8/2013 JMW
Menganese 21 yglo ASTM D8357 - ICP-MS 80812013 JMw
Msrcury <0.010 yglp ASTM DG722 8/2/2013 CJH
Molybdeaum <02 gy ASTM DB357 - ICP-MS 8182013 JMW
Nicke! 1 yglg ASTM D8357 - ICP-MS 8/2/2013 JMW
Selentum 01 wo'g ASTM D4808 8/8/2013 NRJ
Sliver <0.02 yuglg ASTM D8357 - ICP-MS 8/0/2013 JMW
Thalllum <0.02 pglg ASTM D8357 - ICP-MS 8/8/2013 JMwW
Venadium <1 pgg ASTM D8357 - ICP-MS 8/9/2013 JMW
Zinc 10 Hglg ASTM D6367 - ICP-MS 8/8/2013 JMW

The gnalysls, opinlons of Interp ined in this report have been prepared ol the client’s

direction, are based upon w:lmlmd, Ad ‘bylhladlammdnm::&wm o V 3

{udgement of Standard Laborstories, inc, Standars Laboralories, Inc, makes no other repraseniation or H “n
mmnu. expressed o kmplied, regrding this report. This Cersificate of Anslysismay not be raproduced Respectfully Smemedl

‘axcopt In ful, without tha writisn approval of Standard Lahoratoriss, o, nvatid|f allered

« Not an Accredited Test
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LabNo.: 201302780-005

Date Rec'd,: 7/30/2013

Date Sampled :7/24/2013

Sampled By: CLIENT

THE UNIVERSITY OF IOWA
POWER PLANT

207 W. BURLINGTON STREET
IOWA CITY, IA 52242

8461 River King Drive

STANDARD LABORATORIES, INC.

LABO

RATORY
Froebum, IL 62243 ACCREDITATION
BUREAU
ACCREDITED {SO/IEC 17025
Certificate # L2172.02-1 Testing

Page 6 of 6
Report Date:  8/16/2013 8:17:61 AM

Sampls 1D : 201302780-005

ATTN: BOB LANE P.O. # B000566424
Remark: WQOD CHIPS - RUN#2, DAY #2
DRY BASIS

TEST CONCENTRATION UNITS  METHOD DATE TECH
Anlimony <0.02 pg/g ASTM D6357 - ICP-MS 8/8/2013 JMw
Arsenio <01 poig ASTM DB357 - ICP-MS 81812013 Jmw
Barium 31 yplg ABTM DB357 - ICP-MS 8/8/2013 JMwW
Berylium <04 gl ASTM DB357 - ICP-MS 8/9/2013 JMW

» Boron 6 yplg ICPMS 812/2013 JMwW
Cadmium 0.11 poig ASTM DB357 - ICP-MS 8/9/2013 JMW
Chlorine 32 pglo ASTM D8721 8/7/2013 JMB
Chromium <1 ygig ASTM D6357 - ICP-MS B/B/2013 JMw
Copper 1 po/g ASTM D357 - ICP-MS 8/8/2013 JMw
Lead 0.3 gl ASTMDB357 - ICP-MS 8/8/2013 JMW
Manganess 25 ygig ASTMDB357 - ICP-MS 8/8/2013 JMW
Mercury <0.010 yoig ASTM DB8722 8/13/2013 CJH
Molybdenum <02 pgg ASTM D6357 - ICP-MS 8/8/2013 JMW
Nickel 1 pojg ASTM D8357 - ICP-MS 8/16/2013 JMW
Selenium <01 pglg ASTM D4608 8/8/2013 NRJ
Shiver <002 g ASTM D8357 - ICP-MS 8/0/2013 IJMW
Thalllum <0.02 pglg ASTM DB357 - ICP-MS 8/9/2013 JMW
Vanadium <1 uglg ASTM DB357 - ICP-MS 8/9/2013 IMW
Zino 7 Jglg ASTM DB357 - ICP-MS 8/9/2013 JMW

girection, are based

The enalysls, oplnions orlnurpnuuons wnldnu In this report hava been prepared et the client's
upon hc. fr hymh:hnl;)dcwmmw i

i mmdsumwmomtodu. Standard Leboraiortes, Ino. makes ao other representation or

. or Implisd, g s uport e ot of Analyseray o b eproduced Respectfully Submltted,

lmp{lnm thbnamvﬂdw Leboratores, Inc. lavalid if eltes

* Not an Accredited Test
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Lab No. :
Date Rec'd. ;

201302780-006

7/30/2013

Date Sampled :7/24/2013

Sampled By :

CLIENT

THE UNIVERSITY OF IOWA
POWER PLANT
207 W. BURLINGTON STREET
IOWA CITY, IA 62242

STANDARD LABORATORIES, INC.
8451 River King Drive
Freeburg, IL 62243

Page 6of 8

LABORATO

ACCREDITATION
BUREAU

ACCREDITED ISO/IEC 17025
Certificate # L.2179.02-1 Testing

Report Date:  8/16/2013 9:17:61 AM
Sample ID : 201302780-008

wdlfoww. are based !

lwarranty, axpressed or Implied, roganding this reporl. 5
except in full, without e wrilten approval of Standard Lahoretores, Ine, invalid udw

of materiel p

upon ob Adad by the dlant and axpress the bast
lfudgement of Sisndatd Laboratories, Inc. Standard l.nbormdu, Inc. makes no othar lopmlnhuon of

This Certificaln of A

Not an Accredited Test

Project No. M133003

Hurst Boiler Exhaust Duct

33 of 201

Respectiully Submitted,

e

ATTN: BOB LANE P.O. # BO00566424
Remarkc WOOD CHIPS - RUN#3, DAY #2
DRY BASIS

TEST CONCENTRATION UNITS  METHOD DATE TECH
Antimony 0.02 pgly ASTM D6357 - ICP-MS 8/9/2013 JMW
Arsenic <01 pglg ASTM DB357 - ICP-MS 8/9/2013 JMW
Barlum 42 ugly ASTM D6357 - ICP-MS 8/9/2013 JMW
Berylllum <01 yglg ASTM DG357 - ICP-MS 8/8/2013 JMW
Boron 7 uglg ICPMS 8/12/2013 JmMw
Cadmium 0.17 uglg ASTM D8357 - ICP-MS 8/9/2013 JMW
Chlorine 28 pglg ASTM D8721 817/2013 JMB

Chromium <1 ygls  ASTMDB357 - ICP-MS 8/9/2013 JMwW
Copper 2 pglg ASTM D8357 - ICP-MS 8/9/2013 JVw
Lead 03 yuglg ASTM DB357 - ICP-MS 8/9/2013 JMW
Manganese 50 ol ASTM DB357 - ICP-MS 8/6/2013 JMW
Mercury <0010 pgg ASTM D56722 8/2/2013 CJH

Molybdenum <02 pplp ASTM DB357 - ICP-MS 8/8/2013 JMW
Nickel 1 g ASTM D6357 - ICP-MS 8/9/2013 JMw
Selenium <01 poig ASTM D4606 8/8/2013 NRJ

Stiver <0.02 pgly ASTM D8357 - ICP-MS 8/8/2013 JMW
Thallium <0.02 py/g ASTM DB357 - {ICP-MS 8/9/2013 JMW
Vanadium <1 Hglg ASTM DB357 - ICP-MS 8/9/2013 JMW
Zinc 16 g/ ASTM DB357 - ICP-MS 8/6/2013 JMW

, opinions or Interpratat d [n this report have been prepared at the cient's

Wooion

4

© Mostardi Platt




Appendix B - Test Section Diagrams
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EQUAL AREA TRAVERSE
FOR RECTANGULAR DUCTS

3.5

(TPM Testing)

5%

7

Job;

Date:

Test Location:
Length:
Width:

Project No. M133003
Hurst Boiler Exhaust Duct

v

The University of lowa
Oakdale Renewable Energy Plant
Coralville, lowa

July 23 and 24, 2013 Area: 19.25 Square Feet
Hurst Boiler Exhaust Duct No. Test Ports: 5

5.5 Feet Tests Points per Port: 6

3.5 Feet
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3.%'

EQUAL AREA TRAVERSE

FOR RECTANGULAR DUCTS
(Volumetric Flow, NOy, and CO Testing)

A

Job:

Date:
Test Location:
Length:

Width:

Project No. M133003
Hurst Boiler Exhaust Duct

5.5

v

The University of lowa
Oakdale Renewable Energy Plant
Coralville, lowa

July 24, 2013 Area; 19.25 Square Feet
Hurst Boiler Exhaust Duct No. Test Ports: 5

5.5 Feet Tests Points per Port: 4

3.5 Feet
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EQUAL AREA TRAVERSE

FOR RECTANGULAR DUCTS
(Hg Testing)

5.5

A
v

Job: The University of lowa
Oakdale Renewable Energy Plant
Coralville, lowa

Date: July 24, 2013 Area; 19.25 Square Feet
Test Location: Hurst Boiler Exhaust Duct No. Test Ports: 3
Length: 5.5 Feet Tests Points per Port: 1
Width: 3.5 Feet
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EQUAL AREA TRAVERSE

FOR RECTANGULAR DUCTS
(HCI Testing)

3.5 X

5.9

A

v

Job: The University of lowa
Qakdale Renewable Energy Plant
Coralville, lowa

Date: July 23, 2013 Area: 19.25 Square Feet
Test Location: Hurst Boiler Exhaust Duct No. Test Ports: 1
Length: 5.5 Feet Tests Points per Port: 1
Width: 3.5 Feet
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Appendix C - Sample Train Diagrams
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USEPA Methods 3A, 7E, and 10 Extractive Gaseous Sampling Diagram

Calibration "T*

3-Way

Moisture
Removal
System

T

Heated

I Calibration Gas Line |

—=

o

-

Sample Gas Manifold

Callbratlon

Gases

1110

Project No. M133003
Hurst Boiler Exhaust Duct

Data Acquisition and
Report Generation
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USEPA Method 2- Type S Pitot Tube Manometer Assembly

7.62cm (3 in.)*
1.90-2.54 cm

{0.75-1.0In.)* I l
Flexible

l C :) Tubing

f (0.25 in.)

-

Temperature Sensor

Gas Flow

N\
o

Leak-Free
Connectlons

Manometer

*Suggested (Interference Free)
Pitot tube/ Thermocouple Spacing
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USEPA Method 3A - CO2/02 Determination

Integrated Method 5
Sampling Train

% Vacuum Gauge

Orsat Line

Rate Meter

Air-Cooled 4

Condenser l )

[ ]

1 il [ %3

| B8.B]| [

{ L] ! ’

| —— s Y ! e,
ALARL :=".
=

ALASL LISPLAY Lo gty
[ ]

T

Servomex Analyzer

Callbration Gases
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USEPA Method 4- Moisture Content Sample Train Diagram

Stack
wall \ l
Glass ————
e
Wool
Plug l
Heated Probe Sheath l Ice Bath
Temperature Sensors
Dry Gas l l
Meter
Air Tight
Pump

L

Project No. M133003

Hurst Boiler Exhaust Duct

Temperature Sensor

Orifice Incline Gauge
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USEPA Method 5/202- Condensable Particulate Matter

Temperature Sensor
B [ OI
|| 11
Nozzle Heated Plfcbe Sheath !
EE—
Glass Liner 0
To “S” Bend
M ) — \
> “"9-.\\ \
/ Filter Holder
S-Type Pitot l
AN
Teflon N~
Condenser Coll Crossover Oven Box
T Filter
l ¢ Temperature Sensors
From Filter Holder / ‘
_—
=t i 4
” i Ly
1| i
“s” Bend ¥ ! . l
—t— - I H § i) 1o I Ice
I ol | | (S0t b() | Bath
i i! :
Water > { i 8 i
Bath A A o| L Iy @
o O o O 3
/ = <X> °<> Vacuum Line
Recirculation Pump Empty Empty \ Silica
Stemless Regular 100 mL DI H;0
Knockout Impinger
Impinger Temperature Sensors
h 4 A 4
Dry Gas Meter
Manometer/Orifice
Alr Tight Pump Incline Gauge
E*)
Vacuum Gauge
1 1
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USEPA Method 26 - Halogen Sample Train Diagram

e——
Purge

Filter - —————»
Holder
\ 3-Way Glass

Stopcock

T i -....qﬁ\

Heated Glass or X
Quartz Lined /
Probe -
Oven Box
O 8 : 2
Ice Bath O
V Silica Gel
15 mi each 15 mL each
0.1N H,S0, 0.1N NaOH
I Temperature Sensors |
Dry Gas
Meter @
Vacuum

Gauge

\

v Rate Meter

&

©

~ Alr Tight Pump
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USEPA Method 30B- Mercury Sorbent Trap Sampling Train

(Top View)
="
—_—
Sorbent
Traps (Side View)
_> ==
—

Temperature Sensor

Probe

Probe Temperature
Controller

Flow Meter

Temperature Display

Vacuum Gauge N Flow
Z Controls
Sample
Lines
Totalizer
Display
~Na
Pump
A N
L] Temperature
Desiccant LT
Selector Knob
Knockout
Buffer >
Solution
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Appendix D - Calculation Nomenclature and Formulas
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Cllent: University of lowa
Facility: Oakdale Renewable Energy Plant
Test Location: Hurst Boiler Exhaust Duct
Run: 1
Date: 7/23/2013
Method: 5/202
Dry Molecular Weight
Md = 0.44 x (%C0,) + 0.32 x (%0,) + 0.28 x %N,
%C0, = 10.9 %0, = 9.8 %N, =
Md= 30,136
Wet Molecular Weight
Ms = Md x (1-Bws) + (18.0 x Bws)
Md=  30.136 Bws=  0.161
Ms=  28.184
Meter Volume at Standard Conditions
Vm(std) = 17647 x Y x Vm x (Pbar +DH/13.6)
Tm
Y= 1.006 Vm=  75.148 Pbar=
DH= 0.63 Tme 662.4
Vm(std) = 70.880
Volume of Water Vapor Condensed
Vw(std) = 0.0471 x (net H,0 gain)
NetH,0 = 288.4
Vw(std) = 13.684
Moisture Content
Bws = Vwe(std)
Vwe(std) + Vm(std)
Vw(std)=  13.584 Vm(std)=  70.880
Bws = 0.161
Mostardi Platt
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Client: University of lowa

Facility: Oakdale Renewable Energy Plant
Test Location: Hurst Boiler Exhaust Duct

Run: 1

Date: 7/23/2013

Method: 5/202

Average Duct Velocity

Vs = 85.49 x Cp x Sqrt DP (avg) x (Ts (avg) (Ps x Ms))"“

Cpe= 0.840 Te (avg) = 819.3  SqrtDP (avg): 0.148
Pss= 29.29 Ms=  28.184
Ve= 10.602

Volumetric Flow Rate (Actual Basls)
Q= Vs x A x 60
Vs=  10.602 A=__19.250
Q=__ 12,245
Volumetric Flow Rate (Standard Basls)

Qetd=17647 x Q x _Ps___
Ts (avg)

Q=__ 12,245 Ps=  28.29 Ts (avg) = 819.3
Qstd = 7,726
Volumetric Flow Rate (Standard Dry Basls)
Qstd(dry) = Qstd x (1-Bws)
Qstd=__ 7,726 Bws=__ 0.161
Qstd(dry) = 6,483
Isokinetic Variation:

%ISO = 0.0945 x Ts x Vm(std)
Vs x8 x An x Ps x (1-Bws)

Te= 819.3 Vm(std) = 70.880 Vs = 10.602
An= 0.0013364 0= 180 Ps = 29.29
Bws = 0.161
%ISO=  105.0
Mostardi Platt Isokinetic V4.0 2/16/13
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Client: University of lowa

Factlity: Oakdale Renewable Energy Plant
Test Location: Hurst Boiler Exhaust Duct
Run: 1
Date: 7/23/12013
Method: 5/202
PM Concentration:
This example represents the filterable fraction. For other fractions, use the obtained mn for that particulate
fraction.
Co= m, x 15.43
Vim{std)
m,{g)= 0.1279 Vm(std)= 70.880
Co=_ 0.0278 gr/dscf
PM Emission Rate:
Emission Rate tb/hr = Co x Qstd(dry) x 60
7000
Co=  0.0278 Qstd(dry) = 6,483
Emission Rate Ib/hr=  1.5470  (b/hr
Fq= 94920 Oy%=
Emission Rate Ib/mmBtu (Fy Factor) = Co X Fq(dscffmmBtu) x
20,
Emisslon Rate Ib/mmBtu (Fy Factor)=  0.0711

Mostard| Platt
Project No. M133003

Hurst Boiler Exhaust Duct
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Client: University of lowa
Facility: Oakdale Renewable Energy Plant
Project #: M133003

Sample Calculations

NOx ppmvd

45.5 ppm
45.7 ppm - 0.1 ppm

( 36.4 ppm - 0.1 ppm) x

CO pomvd
15.2 ppm
15.1 ppm - 0.1 ppm

(2.2ppm- 0.1ppm) x

02 % (dry)
11.99 %
1191% - 0.01 %

(11.31% - 0.01 %) x

€02 % (dry)
10.08 %
10.09 % - 0.07 %

(9.36% - 0.07%) x

02 based NOx Ib/MMBtu
36.3 ppmx (1.194x 10-7) = 0.00000433 ibs/dscf
0.00000433 |bs/dscf x 9,336 dscf/mmBtu x 20.9%
(20.9% - 11.40 %)
= 0.089 NOx |bs/mmBtu

02 based CO Ib/MMBtu
2.1 ppm x (7.266 x 10-8) = 0.00000006 |bs/dscf
0.00000006 Ibs/dscf x 9335.82 dscf/mmBtu 20.9%
(20.9% - 11.40 %)
= 0,003 CO Ibs/mmBtu

Cas=(C-Co) X Cpg
G- G

where:
Cqes = Effluent gas concentration, dry basis, ppm

Location: Hurst Boiler Exhaust Duct
Date: 7/24/13

= 36.3 ppm

= 2.1 ppm

=11.40 %

=9.40 %

C = Average gas concentration indicated by gas analyzer, dry basis, ppm
C, = Average of initial and final system calibration bias check responses for the zero gas, ppm
Cn = Average of initital and final system calibration blas check responses for the upscale calibration gas, ppm

Cma = Actual concentration of the upscale calibration gas, ppm

Mostardi Platt
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Client: University of lowa

Facility: Oakdale Renewable Energy Plant
Test Location: Hurst Boiler Exhaust Duct

Run: 1A

Date: 7/2412013

Mercury Meter Volume at Standard Conditions (LIters)

Vm(std) =

Yo

Vm(std) =

Hg Concentration:
ppbHg =
Total ng Hg =
ppbHg =
ug/dsem =
ug/dscm =
ugiwsem =
ugiwgcm =

Hg Emisslon Rate:
Ib/TBtu [fd factor) =

Ib/TBtu {fd factor) =

Mostardi Platt
Project No. M133003

Hurst Boiler Exhaust Duct

17647 x Y x Vm X Pbar
Tm
1.009 V= 109.424 Phar= 29.25
Tm=" 54530
104.612

\Yotal NG OF HG ON TAR/TAIV') X (U.0UZUA0ZZ0/VM{STA} U.UI0I)" JEOATY ILUV.58 TUWY

22.8 Vmistd) = 104.542

0.03

{total ng of Hg on trap/1000)Vm(std)/1000
0.22

ug/dscm*{1-Bws)

0.18

(total ng of Hg on trap/1000000000*0.0022046226/Vm(std)*0.035314667)"Fd Factor(20.9/(20.9-%02)*1000000

0.276509
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MOSTARDI PLATT
Volumetric Flow Nomenciature

A=
By =
Cp=
My =
M, =
My =
Pper =
P, =

V=
Vw(ltd) =
Ap=
Ky
%EA =

%CO,; =
%0, =
%N, =

0.264 =
028=
032=
044 =
136 =

Cross-sectional area of stack or duct, ft2

Water vapor in gas stream, proportion by volume

Pitot tube coefficient, dimensionless

Dry molecutar weight of gas, Ib/lb-mole
Molecular weight of gas, wet basls, Ib/lb-mole
Molecular welght of water, 18.0 Ib/lb-mole
Barometric pressure at testing site, in. Hg
Static pressure of gas, in. Hg (in. H;0/13.6)

Absolute pressure of gas, in. Hg = Py + Py

= Standard absolute pressure, 29,92 in. Hg

Actual volumetric gas flow rate, acfm

Dry volumetric gas flow rate corrected to standard conditions, dscf/hr

Ideal gas constant, 21.85 In. Hg-f*°R-lb-mole

= Absolute gas temperature, °R

= Standard absolute temperature, 528°R

Gas velocity, fi/sec

Volume of water vapor in gas sample, corrected to standard conditions, scf

Dry gas meter calibration factor

Velocity head of gas, in. H,0

17.647 °Rfin. Hg

Percent excess air

Percent carbon dioxide by volume, dry basis
Percent oxygen by volume, dry basis
Percent nitrogen by volume, dry basls

Ratio of O, to N, in air, viv

Molecular weight of N, or CO, divided by 100
Molecular weight of O, divided by 100
Molecular weight of CQ, divided by 100

Specific gravity of mercury (Hg)
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MOSTARDI PLATT

Volumetric Air Flow Calculations

P+

Vm (std) =17.647 x Vm x| ——13:0
(460 + Tm)

Vw (std)=0.0471x Vic

Ws= Vw (std)
Vw (std) + Vm (std)

Md = (0.44x %CO, )+ (0.32x %0,) +[0.28x (100-%CO, -%0,)]

Ms = Md x (1- Bws) +(18 x Bws)

+
vs=,[{I5*460)  /BF xCpx85.49
Ms x Ps

Acfin = Vs x Area (of stack or duct)x 60

Scfim = Acfinx17.647 x| ——5
(460+Ts)

Scfh = Scfm x 60 2
hr

acfm = actual cubic feet per minute
scfm = standard cubic feet per minute
scfh = standard cubic feet per hour

Cp = pitot tube correction factor

Ps = absolute flue gas pressure

Ms = molecular weight of gas (Ib/lb
mole)

Md = dry molecular weight of gas
(Ib/lb mole)

Bws = water vapor in gas stream
proportion by volume
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MOSTARDI PLATT

Particulate Nomenclature

A=
o

Pa

136=

Project No. M133003

Cross-sectional area of stack or duct, square feet

Cross-sectional area of nozzle, square feet

Water vapor in gas stream, by volume

Acetone blank residue concentration, g/g

Concentration of particulate matter in gas stream at actual conditions, gr/acf
Pitot tube coefficient

Concentration of particulate matter in gas stream, dry basis, cormected to standard conditions,
gr/dscf

Isokinetic sampling variance, must be 90.0 % < IKV < 110.0%

Dry molecular weight of gas, Ib/ib-mole

Molecular weight of gas, wet basis, Ib/lb-mole

Molecular weight of water, 18.0 Ib/Ib-mole

Mass of residue of acetone after evaporation, grams

Barometric pressure at testing site, inches mercury

Static pressure of gas, inches mercury (inches water/13.6)

Absolute pressure of gas, inches mercury = Py, + Py

Standard absolute pressure, 29.92 inches mercury

Actual volumetric gas flow rate, acfm

Dry volumetric gas flow rate corrected to standard conditions, dscth

Ideal gas constant, 21.85 inches mercury cubic foot/°’R-Ib-mole

Dry gas meter temperature, °R

Gas temperature, °R

Absolute temperature, 528°R

Volume of acetone blank, m!

Volume of acetone used in wash, mi

Weight of residue in acetone wash, grams

Total amount of particulate matter collected, grams

Total volume of liquid collected in impingers and silica gel, m!

Volume of gas sample as measured by dry gas meter, dcf

Volume of gas sample measured by dry gas meter, corrected to standard conditions, dscf
Gas velocity, ft/sec

Volume of water vapor in gas sample, corrected to standard conditions, scf
Dry gas meter calibration factor

Average pressure differential across the orifice meter, inches water
Velocity head of gas, inches water

Denslty of acetone, 0.7855 g/ml (average)

Density of water, 0.002201 Ib/mi

Total sampling time, minutes

17.647 °R/in. Hg

0.04707 f*/ml

= 0.09450/100 = 0.000945
. 12
= Pitot tube constant, 85_491{(“”1" — mole)(in. Hg)]
SCi

(°R)(in.H,0)
Percent excess air
Percent carbon dioxide by volume, dry basls

Percent oxygen by volume, dry basis

Percent carbon monoxide by volume, dry basis
Percent nitrogen by volume, dry basis

Ratio of O, to N, in air, viv

Molecular weight of N, or CO

Molecular weight of O,

Molecular welght of CO,

Specific gravity of mercury (Hg)
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MOSTARDI PLATT

Particulates Calculation Formulas

. (RT.
1. Vw(Std) = \’]o('h’;—J( P ml) = szvlc

w std
AH AH
T Py + (m)) Py + (m»
2. Vouy =VaY (T—“] — | =KV, Y — e
m std m

3. B I 7" S

v (Voisy + Vo)
4. M, = 0.44(%CO0O,) + 0.32(%0,) + 0.28(%N,)

5. M, =M,(1-B,,)+18.0B,,)

— mﬂ
Y Vo,
7. Wa = Cavawpa
8. C, =15.43Ki[ m,F, )
Vieay T Voiag T,

9. Cy = (15.43 grains/gram) (m, /V,, )
10. v,=K,.C AL
'Y BM,

1. Quugn = VA(60,../in)

TP
12. = (3600 1-B —ad s
Q. =( sec/he ) ws) Vs [TP ] A

s* std

13. E (emission rate, Ibs/hr) = Q,,(C,/7000 grains/Ib)

14, IKV = T Voo Pus LA/

T,.v,0A,P,60(1-B,) K PvA,.6(1-B,,)

0, — 9,
15. %EA = ( %0, —(0.5%CO) )x 100

0.264 %N, - (%0, ~0.5%CO)
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MOSTARDI PLATT

Method 30B Determination of Vapor Phase Mercury Nomenclature

B = Breakthrough (%).

Bws = Moisture content of sample gas as measured by Method 4, percent/100.

Ca = Concentration of Hg for the sample collection period, for sorbent trap “a” (ug/dscm).
Cb = Concentration of Hg for the sample collection period, for sorbent trap “b"(ug/dscm).
Cd = Hg concentration, dry basis (ug/dscm).

Crec = Concentration of spiked compound measured (pug/m3).

Cw = Hg concentration, wet basis (ug/m3).

m1 = Mass of Hg measured on sorbent trap section 1 (ug).

m2 = Mass of Hg measured on sorbent trap section 2 (ug).

mrecovered= Mass of spiked Hg recovered in Analytical Bias or Field Recovery Test (ug).
ms = Total mass of Hg measured on spiked trap in Field Recovery Test (ug).

mspiked = Mass of Hg spiked in Analytical Bias or Field Recovery Test (ug).

mu = Total mass of Hg measured on unspiked trap in Field Recovery Test (ug).

R = Percentage of spiked mass recovered (%).

RD = Relative deviation between the Hg concentrations from traps “a” and “b” (%).

vs = Volume of gas sampled, spiked trap in Field Recovery Test (dscm).

Vit = Total volume of dry gas metered during the collection period (dscmy); for the
purposes of this method, standard temperature and pressure are defined as 20° C and 760 mm
Hg, respectively.

vu = Volume of gas sampled, unspiked trap in Field Recovery Test (dsem).
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MOSTARDI PLATT

MOISTURE CALCULATIONS
Vo = Ye=V)puRT, _ 0.04707(V, — V)
Plthw
Vmw) = W: 0.04715 (W, - W,)
Pstd Mw

—
bar
Vi = 17.64 ¥, Y—138

B = Vootsy + Vgt

w3

Vietsit) + Vausgisra) + Vingaa

Where:
Bws = Water vapor in gas stream, proportion by volume

Mw = Molecular weight of water, 18.015 Ib/lb-mole
Pear = Barometric pressure at the testing site, in. Hg
P«a = Standard absolute pressure, 29.92 in. Hg
= Ideal gas constant, 0.048137 (in. Hg)(ft®)/(g-mole)(°R) =
[21.8348(in. Hg)(ft*)/(Ib-mole)(°R))/453.592 g-mole/lb-mole
Tm= Absolute average dry gas meter temperature, °R
Tea = Standard absolute temperature, 528 °R
Vi = Final volume of condenser water, ml
Vi= Initial volume of condenser water, ml
Vm = Dry gas volume measured by dry gas meter, dcf
Vm@eig) = Dry gas volume measured by dry gas meter, corrected to standard conditions, scf
Vi) = Volume of condensed water vapor, corrected to standard conditions, scf
Viegea) = Volume of water vapor collected in silica gel, corrected to standard conditions, scf
W= Final weight of silica gel, g
W= Initial weight of silica gel, g
= Dry gas meter calibration factor
AH = Average pressure exerted on dry gas meter outlet by gas sample bag, in. H;0
pw= Density of water, 0.9982 g/ml
13.6 = Specific gravity of mercury (Hg)
17.64 = Tgg/Pug
0.04707 = ft*/ml 0.04715 = fi¥/g
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MOSTARDI PLATT

Pollutant Concentration Correction 3%  for Percent Oxygen

s = O — e
where:
Cag = Pollutant concentration corrected to percent O,
209-3% = Percent O,, the defined O, correction value, percent
209 = Percent O; in air
%0, = Measured O, concentration dry basis, percent
Cq = Pollutant concentration measured, dry basis, ppm.
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MOSTARDI PLATT

Calculations for Hydrogen Chloride by Method 26 or 26A

Concentration

IbHCl _ ug HClin sample
dscf  4.536x10° xdscf

where:

4.536x10® = ug/1b
dscf = Volume of gas sampled

36.453

/b HCl = ue Cl x 22233
He He - X 35453

Parts Per Million

IbHCl | 36453
dscf  385x10°

ppm HCl =

where:

385 = Volume of 1 Ib mole of gas at 68°F and 29.92 in. Hg
10° = Conversion of ppm v/v

Emission Rate

Ib HCl/dscf x dscfm x 60 min/hr = Ib/hr HCI
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MOSTARDI PLATT

ppm Conversion Calculations and Factors

ppm to lbs/scf

(ppm X) x (conversion factor X) = X Ibs/scf

Ibs/scf to Ilbs/hr

Dry ppm’s with dry flow, and wet ppm’s with wet flow.

(X Ibs/scf) x (airflow scf/imin) x (60 min/hr) = X Ibs/hr

Ibs/scf to Ibs/mmBtu

Dry ppm's with dry diluent, and wet ppm’s with wet diluent.

CO2 — (X Ibs/scf) x (F¢) x (100/CO3) = X Ibs/mmBtu
0, — (X Ibs/scf) x (Fa) x (20.9/(20.9-0,)) = X Ibs/mmBtu

Conversion Factors

NO, — 1.19396 x 107
S0O; — 1.6625 x 107
CO-7.2664 x 107
CH4 — 4.1637 x 10°®

CaHg — 1.1419 x 107
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MOSTARDI PLATT

ppmv to Ib/hr Conversion Calculations

Ibs/SO,

1. ppm SO, x1.660 x 107" =
scf

lbs SO, y scf 8 60 min _ Ibs SO,

scf min hr hr
2. ppmNO, x 1.194 x 107 =l‘2§@§f&
SC

lbs NO, 8 scf « 60 min _ lbs NO,

scf min hr hr
3.  ppm CO x7.266x10*= “’S/#
SC

Ibs CO 8 scf . 60 min _ lbs CO
scf min hr hr

IbsC,H,

4. ppm C,H, x1.142x107"=
scf

Ibs C,H, 8 scf N 60 min _ lbs C,;H,

scf min hr -
5. ppm CH, x4.164x10-s=@
s¢

Ibs CH, y scf 8 60 min _ Ibs CH,

scf min hr hr
6.  ppmvNMHC as CsHs x9.3427 x 10~ = llsf_c
SC

1bs Cx scf 60min lbs C
sf min hr  hr
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Appendix E - Laboratory Data
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Client: Unlversity of lowa
Facllity: Oakdale Renewable Energy Plant
Project Number: M133003
Test Location: Hurst Boiler Exhaust Duct
Test Method: 5/202 Filter Drying Temp °F: 220
Fliterable Analysls Date: 7/31/2013 Analyst: JMG
Condensable Analysis Date: 8/6/2013 Analyst: JMG
Description Eab ID# | vol. (ml) Initial Weight |Final Weight (grams)| NetWeight Gain
(qrams) {grams)
Filterable Particulate
Test No. 1 712312013
M5 Fitter 6093 0.4599 0.5709 0.1110
IAcstone Wash (M5 Pans) 1274 100 ml 5.3145 5.3317 0.0172
IAcetone Blank 0.0003
Total Front Half Weight 0.1279
Condensable Particulate
IAcetone/Hexane Wash 1122 240 mi 2.6587 2.6641 0.0054
[DI Wash 1283 225 ml 5.3043 5.3209 0.0166
INH.OH Correction 0ml 0.0000
Field Blank 0.0020
Total Back Half Weight 0.0200
Total Particulate Weight 0.1479
Filterable Particulate
Test No. 2 7/23/2013
[M5 Filter 6092 0.4656 0.5668 0.1012
IAcetone Wash (M5 Pans) 1275 65 mi 5.3118 5.3188 0.0070
Acetone Blank 0.0002
Total Front Half Weight ) 0.1080
Condensable Particulate
iAcetone/Hexane Wash 1123 230 ml 2.6504 2.6529 0.0025
D] Wash 1284 226 mi 5.3163 5.3297 0.0134
|NH4OH Correction 0 mi 0.0000
Field Blank 0.0020
Total Back Half Weight 0.0139
Total Particulate Weight 0.1218
_ Filterable Particulate
Test No. 3 7/23 & 24/13 _
M5 Filter 6101 0.4629 0.5744 0.1115
[Acetone Wash (M5 Pans) 1276 65 ml 5.3062 5.3153 0.0091
Acetone Blank 0.0002
Total Front Half Weight 0.1204
Condensable Particulate
cetone/Hexane Wash 1124 215 ml 2.6692 2.6720 0.0028
|DI Wash 1285 262 ml 5.3180 5.3373 0.0193
|INH,OH Carrection 0 ml 0.0000
||Field Blank 0.0020
Total Back Half Welght 0.0201
Total Particulate Welght 0.1405
Field Train Blank Summary
/Acetone/Hexane Wash 1125 215 ml 2.6607 26618 0.0011
||§I Wash 1286 315 ml 5.3130 5.3142 0.0012
|INH,OH Correction 0 mi 0.0000
Total Field Train Blank 0.0023
[Normality of NH,OH [ | 0.0990
Reagent Blank Summary
Mone Wash (M5 Pans) 1277 125 ml | 5.3039 | 5.3043 0.0004
Mostardi Plati Isckinetic V4.0 2/45/13
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- Chain-of-Custody Form
Project Number: /‘7/3390_3 _{ Date Resuits Requirgd:
ClientUN,U;,g SrrYor /ow,q TAT Requlred
Plant/Test Location: 4025 T w,c,a( og-rma,q;Projec( Supervisor: 07' / JF/Q
Sample | Sample _Sample Point ldentlflcation K | :'!_;:;15- f:: Analysis Required ::;ume,
Number { Date . . ] E .
o |7 /23| pner ouTec7 ove7 TESTL .| 5' ./45'/262
002 7/13 iR O0CTes7 pec? TESTL 5 | /'75/20 Z
003 7/2,3 roLR ouTCET] PUCT 2£57, 5 /‘15‘/ 202
| 004 b/23 |fkourl LcAnE 12 15/ 202
\ 005 7/9_2 ¢ 20t FBCANVE 5 S’/Zc» 2
06 | 7/22 | eACEr T BCANK 4 AS/2:%
0157 7/23 focr ovres7gve? TES T 2 126
b | 7/p3 | poresr guzesvavermrd = =y
009 2/22 |force? ou7CET docT sl 2 MG
010 7/13 ANAD M _REACANVT 2(ariC &/ ~2&
oM |9/22 1 fh S0y Re4G Er7 BeAYK / M 26
012 |9/ ¢ |Baxse purce” Doc7 TEST [ A Zoss (/4_;).
013 | 7/2% | ot OUTLETI0CT TEST L] 2 3.06 C /4},7)
0| /s Y\foice? aorer ey Tesz3| T 304 (Hg
015
016
017
018
019
020 . |
Dellvered to Labby:  Date/Time: | Receivadby: ~ Date/Time: Processed by: Date/Time:
/ Alas)s Oire V) o bje
Dan Tmwse 7/2513 %mm.,- ; e Yihar.

Laboratory Notes:
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Your P.O. #: MP1778
Your Project #: M133003
Site Location: UNIVERSITY OF IOWA - OAKDALE, HURST BOILER
OUTLET DUCT

Aftention: Data Reportin Your C.0.C. #: 005, 004, 001, 002, 003, 006

Mostardi Platt

888 Industrial Rd
Elmhurst, IL

USA 60126-1121

Report Date: 2013/08/15

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B3C5508
Recelved: 2013/07/31, 18:30

Sample Matrix: Stack Sampling Train
# Samples Received: 6

Date Date Method
Analyses Quantity Extracted Analyzed _Laboratory Method Reference
Anions In Water by lon Chromatography (1) 1 N/A 2013/08/08 BRL SOP-00105 EPA 300.0
Hydrogen Halides -Midget H2S04 Imp 5 2013/08/08 2013/08/08 BRL SOP-00108 EPA Method 26
Volume of Sulfuric Acid impinger 5 N/A 2013/08/01

* RPDs calculated using raw data. The rounding of final results may resuli in the apparent difference.

(1) SCC/CAEAL

Encryption Key S
/ layton on
%‘15 Aug 2013 09:49:04 -04:00

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

Ciayton Johnson, Project Manager - Air Toxics, Source Evaiuation
Emall: CJohnson@maxxam.ca
Phonet# (305) 817-5769

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories®, as per section
5.10.2 of ISO/EC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Tolal cover pages: 1

Page 1 of 8

Max xam Analytios Imernational Gorporation o/a Maxxam Araly 6740 Camp > Road, ga, Omario, LGN 218 Tel. (305) 817-5700 Toll-Froe. 800-563-6266 Fax (805) 817-5777 wwiv.maxxam.ca
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Mostardi Platt
Maxxam Job #: B3C5508 Client Project #: M133003
Report Date: 2013/08/15 Site Location:  UNIVERSITY OF IOWA - OAKDALE, HURST BOILER OUTLET

DUCT
Your P.O. #: MP1778

EPA M26 HYDROGEN HALIDES AND HALOGENS(M)

Maxem D SMA4151 SMA152_ SM4153 SM4153
Sampling Date 2013/07/23 2013/07/23 2013/07/23 2013/07/23
00:01 00:01 00:01 00:01

ICOC Number __005 004 001 001

Units RB-H20 RB-H2804 TEST 1 TEST 1 Lab-Dup |RDL_QC Batch (MDL
Sulfuric Acid Volume | m! 160 51 53 N/A 1 3307529 | 1
Hydrochioric Acld ug <30 <30 43 42 30 |3307998 |6.0
IN/A = Not Applicable
RDL = Reportable Detection Limit
Lab-Dup = Laboratory Initiated Duplicate
QC Batch = Quality Controi Batch

[Maxxam ID SM4154 SM4155
Sampling Date 2013/07/23 2013/07/23
00:01 00:01

COC Number 002 003

nits TEST 2 TEST 3 JRDL_IQC Batch {MDL

utfuric Acid Volume | mi 52 48 1 3307529 | 1

Hydrochloric Acid ug <30 55 30 |3307998 | 6.0
RDL = Reportable Detection Limit
IQC Batch = Quality Control Batch

Page 2 of 8

Onerio, L6N 208 Tel* (806) 817-5700 Toil-Free. 800-563-6266 Fax. (905) 817-5777 wwiw.maxxam.oa

Maxxam Anatytics Imer Gor o/aMm Analytics  67-10 Canp Road,
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Mostardi Platt
Maxxam Job #: B3C5508 Client Project #: M133003
Report Date: 2013/08/15 Site Location: ~ UNIVERSITY OF IOWA - OAKDALE, HURST BOILER OUTLET

DUCT
Your P.O. # MP1778

RESULTS OF ANALYSES OF STACK SAMPLING TRAIN

Maxxam 1D SM4156
Sampling Date 2013/07/23
00:01
ICOC Number 008
Units JAUDIT-1440-072313B L QC Batch MDL

Chioride (CI) {mgiL | 11 {0.1 |3307538 }0.01

IRDL = Reportable Detection Limit
IQC Batch = Quality Control Batch

Page 3 of 8

Mawxam Analytios intzrnationat Corporation 0/a Maxxam Araiylics 6740 Campobello foad, Mississauga, Omario, LEN 2.8 Tel. (806) 817-5700 Toll-Free. 800-5063-0260 Fax: (905) 817-5777 wwiv.maxxém.ca
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Maxxam Job #: B3C5508
Report Date: 2013/08/15

Mostardi Platt
Client Project # M133003
Site Location: UNIVERSITY OF IOWA - OAKDALE, HURST BOILER OUTLET

DUCT
Your P.O. #: MP1778

Test Summary
Maxxam (D SM4151 Collected 2013/07/23
Sample ID RB-H20 Shipped
Matrix Stack Sampling Train Recelved 2013/07/31
Test Description Instrumentation Batch Extracted Analyzed Analyst
Hydrogen Halides -Midget H2SO4 imp IC/SPEC 330799 2013/08/08 013/08/08 _ Ann-Marle Stern
Volume of Sulfuric Acld impinger 3307529 N/A 2013/08/01 Frank Mo
Maxxam ID SM4152 Collected 2013/07/23
Sample ID RB-H2804 Shipped
Matrix Stack Sampling Train Received 2013/07/31
Test Description Instrumentation Batch Extracted Analyzed Analyst
Hydrogen Halides -Midget H2S04 imp IC/SPEC 3307998 2013/08/08 2013/08/08 __ Ann-Marie Stern
Volume of Sulfuric Acld Impinger 3307529 N/A 2013/08/01 Frank Mo
Maxxam ID SM4153 Collected 2013/07/23
Sample ID TEST 1 Shipped
Matrix Stack Sampling Train Received 2013/07/31
Test Description Instrumentation Batch Extracted Analyzed Analyst
Hydrogen Halides -Midget H2S04 Imp IC/SPEC 3307898 2013/08/08  2013/08/08  Ann-Marie Stern
Volume of Sulfuric Acid impinger 3307529 N/A 2013/08/01 Frank Mo

Maxxam ID SM4153 Dup
Sample ID TEST 1
Matrix Stack Sampling Traln

Coliected 2013/07/23
Shipped
Recelved 2013/07/31

Maxxam ID SM4154

Test Description

Tast Description Instrumentation Batch Extracted Analyzed Analyst
|H§dro§en Halldes -Midget H2S04 Imp ICISPEC 3307998 2013/08/08 2013/08/08 Ann-Marie Stern
Collected 2013/07/23
Sample ID TEST 2 Shipped
Matrix Stack Sempling Train Recelved 2013/07/31
Instrumentation Batch Extracted Analyzed Analyst
Hydrogen Halides -Midget H2S04 Imp IC/SPEC 3307998 2013/08/08 2013/08/08  Ann-Marie Stern
3307529 N/A 2013/08/01 Frank Mo

Volume of Sulfuric Acid Impinger

Maxxam ID SM4155
Sample ID TEST 3
Matrix Stack Sampling Traln

Collected 2013/07/23
Shipped
Received 2013/07/31

Test Description Instrumentation Batch yze
Hydrogen Halides -Midget H2S04 Im IC/ISPEC 3307998
Volume of Sulfuric Acid impinger 3307529

Extracted Analyzed Analyst
2013/08/08 2013/08/08 Ann-Marie Stem
N/A 2013/08/01 Frank Mo

Maxxamn Analytios international Gorporation o/a Maxxam Analytios 8740 (

Project No. M133003
Hurst Boiler Exhaust Duct
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Mostardi Platt
Maxxam Job #: B3C5508 Client Project #: M133003
Report Date: 2013/08/15 Site Location:  UNIVERSITY OF IOWA - OAKDALE, HURST BOILER OUTLET

bucTt
Your P.O. #: MP1778

Test Summary

Maxxam ID SM4156 Collected 2013/07/23
Sample ID AUDIT-1440-072313B Shipped
Matrix Stack Sampiing Train Received 2013/07/31
Test Description Instrumentation Batch Extracted Analyzed Analyst
{Anions in Water by lon Chromatography IC/IEC 3307538 N/A 2013/08/08 __Ann-Marie Stern |
Page 5of 8
Maxxam Analytcs (mermational Corporation o/a Maxxam Arelytics 6740 Camp Road, Omtario, LSN 208 Tel (905) 817-5700 Toll-Free: 800-563-6266 Fax (905) 817-5777 www.MaxXam.ca
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Maxxam Job #: B3C5508 Client Project #: M133003
Report Date: 2013/08/15 Site Location:  UNIVERSITY OF IOWA - OAKDALE, HURST BOILER QUTLET

DUCT
Your P.O. #: MP1778

GENERAL COMMENTS

Resuits relate only to the items tested.

Page 8of8

Analytics 8740 Campobello Road, Mississauga, Onterio, LEN 2.8 Tel. (905) 817-6700 Tol-Free: 800-663-6266 Fax (90S) 817-6777 www.maxxam.ca

Maxxam Analytios titer Carp o/a
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Attention: Data Reporting

Client Project #: M133003

P.O. # MP1778

Site Location:  UNIVERSITY OF IOWA - OAKDALE, HURST BOILER
OUTLET DUCT

Quality Assurance Report
Maxxam Job Number: GB3C5508

QA/QC Date

Batch Analyzed

Num Init __ QC Type Parameter yyvy/mm/dd Value %Recovery Units QC Limits |

3307998 A S  Matrix Spike

(SM4153) Hydrachloric Acid 2013/08/08 100 % 80-120
Splked Blank Hydrochioric Acid 2013/08/08 100 % 80-110
Method Blank Hydrochloric Acld 2013/08/08 <30 ug
RPD -
Sample/Sample
Dup Hydrochloric Acld 2013/08/08 NC % 20

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method
laccuracy.

Methad Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify taboratory contamination.

NC (RPD): The RPD was not calculated. The level of analyte detected In the parent sample and its duplicate was not sufficlently significant to permit a
rellable calculation.

Page 7 of 8

Max xam Analyucs inter Corp o/a Amalytics 6740 Campobetio Road, Dntario, LGN 218 Tel {805) 817-5700 To!l-free. 800-563-8266 Fax (905) 817-5777 wwiv.maxxam.ca
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Valldation Signature Page

Maxxam Job #: B3C5508

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

¢

Frank Mo, B.Sc., Inorganic Lab. Manager

Maxxsm has procedures in place to guard against improper use of the electronic signature and have the required "signatories”, as per section 5.10.2 of
ISO/IEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.
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Ohio Lumex Calibration and Results Summary
University of lowa
Oakdale Renewable Energy Center

Hurst Boiler Exhaust Duct
July 24, 2013
No Description M, mg C, ng/g Area
1 Std__10Ricca 1 18500
2  Std__100 Ricca 1 100 83600
3 Std__50Ricca 1 49 40700
4  Std__ 25 Ricca 1 26 22300
5  Std__250 Ricca 1 249 207000
6 Std__10Ricca 1 11 9280
7 Std__25HPICV 1 27 22600
8 U oflowa Test 1A Trap 168444 Section 1 1 22 18800
9 U oflowa Test 1A Trap 168444 Section 2 1 0.6 533
10 U oflowa Test 1B Trap 124022 Section 1 25ng Spike 1 45 37500
11 U of lowa Test 1B Trap 124022 Section 2 25ng Spike 1 0.7 585
12 U of lowa Test 2A Trap 168405 Section 1 1 12 10700
13 U of lowa Test 2A Trap 168405 Section 2 1 0.4 341
14 U oftowa Test 2B Trap 123480 Section 1 25ng Spike 1 37 31200
15 U of lowa Test 2B Trap 123480 Section 2 25ng Spike 1 0.6 487
16 Std__ 25 Ricca 1 23 19500
17 U of lowa Test 3A Trap 168415 Section 1 1 10 8680
18 U of lowa Test 3A Trap 168415 Section 2 1 0.6 477
19 U of lowa Test 3B Trap 122453 Section 3 25ng Spike 1 33 28000
20 U of lowa Test 38 Trap 122453 Section 3 25ng Spike 1 0.5 407
21 Std__25Ricca 1 23 19400
1

22

Project No. M133003
Hurst Boiler Exhaust Duct 75 of 201

Maximum Time

1190
7920
3800
2350
15400
626
2430
791
13
1550
13
490
5
1300
12
1270
323
13
1720
13
1600

8:43:23 AM
8:46:36 AM
8:50:19 AM
8:52:57 AM
8:55:28 AM
8:57:38 AM
9:51:47 AM
10:03:46 AM
10:06:11 AM
10:09:35 AM
10:12:38 AM
10:16:30 AM
10:20:12 AM
10:23:38 AM
10:26:56 AM
10:29:42 AM
10:34.04 AM
10:37:10 AM
10:39:39 AM
10:42:42 AM
10:46:32 AM
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@ERA

A Waters Company

August 15, 2013

Jenna Ghanma
Mostardi Piatt

888 Industrial Drive
Elmburst, IL 60123

Enclosed Is your final report for ERA's Stationary Source Audit Sample (SSAS) Program. Your final report includes an
evaluation of all results submitted by your laboratory to ERA.

Data Evaluation Protocols: All analytes In ERA's SSAS Program have been evaluated comparing the reported result to

the acceptance limits generated using the criteria contained in the TNI SSAS Table.

For any "Not Acceptable” results, please contact your state reguiator for any corrective action requirements.

Thank you for your participation in ERA's SSAS Program. If you have any questions, please contact our Proficiency

Testing Department at 1-800-372-0122.

Sincerely,

Kristina Sanchez
Quality Officer

cc:  Project File Number 072313B

16341 Table Mountain Pkwy < Golden, CO 80403 « 800.372.0122 « 303.431.8454 « fax 303.421.0159 » www.eragc.com

Project No. M133003
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@ERA

A Waters Company
Recipient Type Report Recipient Contact
Agency IA-DNR (SSAS) Dennis Thielen
dennis.thielen@dnr.iowa.gov
7900 Hickman Road Phone: 515-281-4899
Suite 1
Windsor Helghts, IA 50324 USA
Facility University of lowa - Oakdale Campus Mark Maxwell
mark.maxwell@ulowa.edu
2320 Crosspark Rd Phone: 319-335-6185
Coralville, IA 52241 USA
Lab Maxxam Analytics inc Clayton Johnson
cjohnson@maxxamanalytics.com
6740 Campobello Rd Phone: (905) 817-5769
Mississauga, AL L5N 2L8 USA
Tester Mostard| Platt Jenna Ghanma

888 Industrial Drive
Elmhurst, IL 60123 USA

jghanma@mp-mail.com
Phone: 630-993-2685

ae

Project No. M133003
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Appendix F - Reference Method Test Data (Computerized Sheets)
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Compliance Stratification Test Results Summary
University of lowa
Oakdale Renewable Energy Plant

Hurst Boller Exhaust Duct
July 24, 2013
Number of Ports Sampled: 5
Number of Points per Port: 4
Total Number of Traverse Points: 20
Point Actual % Actual % Actual % Actual %
. Marking, Difference Difference) Difference) Difference
Port No. | Point No.| Inches Time 0% 0,% C0,% CO,% | NO,ppm | NO,ppm| COppm | CO ppm

1 1 11.2 10:15 14.85 30.0 5.91 36.15 20.8 42.71 2.2 1.79
2 4.7 10:19 14.80 27.8 6.18 33.23 24.1 33.62 2.0 10.71
3 32.25 10:23 12.4; 8.83 8.26 10.76 34.6 4.70 2.0 10.71
4 42.75 10:27 10.7 6.05 9.96 7.61 38.2 5.22 4.3 91.86
2 1 53.25 10:35 13.7 20.22 7.07 23.61 25.2 30.59 1.7 24.41
2 63.75 10:39 10.78 5.61 9.91 7.07 34.9 3.87 2.2 1.79

3 11.25 10:43 10.27 10.08 10.38 12.15 37.7 3.84 22 1.79
4 21.75 10:47 11.92 4.37 8.78 5.14 33.9 6.62 1.8 19.84

3 1 32.25 10:54 9.79 14.28 10.82 16.90 43. 20.92 2.5 11.61

2 42,75 10:58 10.58 7.54 10.12 9.34 42.2 16.24 2.0 10.7

3 53.25 11:02 11.07 3.07 9.64 4.15 34.° 5.52 2.3 2.68
4 63.75 11:08 14.46 26.61 630 | 3193 23.8 34.44 1.5 33.04

4 1 11.25 11:11 9.79 14.28 10.79 16.58 43.9 20.92 2.2 1.79
2 21.7 11:15 10.00 12.44 10.63 14.85 43.7 20.37 2.2 1.79

3 32.25 11:19 9.93 13.05 10.70 15.61 43.6 20.09 24 7.14

4 42.75 11:23 11.24 1.58 9.47 2.32 36.6 0.81 2.0 10.71

5 1 3.2 11:32 0.62 15.77 10.95 18.31 42.9 18.17 2.2 1.79
7 11:36 0.65 5.5 10.93 18.09 42.9 18.17 2.4 7.14

.25 11:40 .23 19.1¢ 11.37 22.85 43.6 20.08 28 16.07 |
4 21.75 11:44 13.77 20.57 6.94 25,02 35.3 2,77 2.1 6.25
Average 11.42 9.26 36.3 2.2
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Cllent: University of lowa
Facllity: Oakdale Renewable Energy Plant
Project #: M133003
Test Location: Hurst Boiler Exhaust Duct
Operating Condition: Normal
Date: 7/24/13

Run 1
Time NOxppmvd COppmvd  O2%(drv) CO2% (dry)
10:15 20.80 2.20 14.85 5.91
10:16 21.80 220 14.56 6.23
10:17 23.10 2.40 14.51 6.28
10:18 23.80 250 14.35 6.44
10:19 24.10 2,00 14.60 6.18
10:20 2520 2.20 13.58 7.21
10:21 33.20 2.50 12.13 8.57
10:22 34.80 2.50 12.09 8.60
10:23 34.60 2.00 12.43 8.26
10:24 33.50 240 12.24 8.45
10:25 33.40 2.10 12.44 8.25
10:26 35.90 3.20 11.30 9.41
10:27 38.20 4.30 10.73 9.96
10:35 2520 1.70 13.73 7.07
10:36 26.10 1.90 12.04 8.72
10:37 33.30 2.40 10.87 9.82
10:38 34.40 2.30 10.66 10.02
10:39 34.90 2.20 10.78 9.91
10:40 35.20 210 10.65 10.02
10:41 36.50 1.80 10.51 10.15
10:42 37.30 2.00 10.45 10.21
10:43 37.70 2.20 10.27 10.38
10:44 39.00 2.10 10.39 10.24
10:45 3470 1.80 12.24 8.45
10:46 33.30 1.70 11.93 8.76
10:47 33.90 1.80 11.92 8.78
10:54 43.90 2.50 9.79 10.82
10:55 45.30 2.00 9.83 10.79
10:56 46.30 1.80 10.01 10.62
10:57 45.10 1.90 10.26 10.39
10:58 42,20 2.00 10.56 10.12
10:59 39.90 210 10.71 9.98
11:00 37.10 2.10 11.27 9,44
11:01 34.50 210 11.20 9.51
11:02 34.30 230 11.07 9.64
11:03 34.20 2.10 12.55 8.14
11:04 22.80 1.50 14.77 5.99
11:05 22.30 1.50 14.60 6.17
11:08 23.80 1.50 14.48 6.30
11:10 43.50 210 9.93 10.68
11:11 43.90 2.20 9.79 10.79
11:12 44,60 230 0.77 10.81
11:13 44.10 2.20 9.91 10.70
11:14 43.80 2.20 0.97 10.64
11:15 43.70 2.20 10.00 10.63
11:16 43.40 2.30 10.19 10.43
11:17 42.20 240 10.08 10.55
11:18 43.40 240 9.60 11,00
11:19 43.60 240 9.93 10.70
11:20 42,00 220 10.72 9.95
11:21 37.40 2.00 11.25 9.45
11:22 37.30 2.00 11.45 9.25
11:23 36.60 2.00 11.24 9.47
11:32 42.90 220 9.62 10.95
11:33 42.50 2.30 9.75 10.83
11:34 42,30 2.40 9.70 10.88
11:35 43.30 240 9.58 10.99
11:36 42.90 240 0.65 10.93
11:37 4220 240 9.75 10.84
11:38 4240 2.40 9.62 10.98
Average 36.40 2.20 11.31 8.38
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Cllent: University of lowa
Facllity: Oakdale Renewable Energy Plant
Project #: M133003
Test Locatlon: Hurst Boiler Exhaust Duct
Operating Condition: Normal

Date: 7/24/13
Run 2
Time NOx ppmvd CO ppmvd 02 % (drv) €02 % {dry)
12:29 40.50 1.80 9.54 11,02
12:30 40.90 1.90 9.55 11.01
12:31 40.30 1.80 9.67 10.89
12:32 39.50 1.90 9.80 10,78
12:33 38.70 1.80 9.82 10.77
12:34 38.20 2.00 9.63 10.94
12:35 38.50 2.00 9.72 10.85
12:36 38.10 2.00 9.80 10.78
12:37 37.70 2.00 9.53 11.05
12:38 39.20 2.00 9.08 11.52
12:39 40.50 1.90 9.19 1141
12:40 40.50 1.90 9.27 11.33
12:44 38.00 1.80 9.98 10.61
12:45 37.50 1.80 9.97 10.82
12:46 36.30 1.80 10.09 10.51
12:47 35.70 1.80 10.07 10.55
12:48 36.10 2.00 9.93 10.67
12:49 36.60 2.20 9.97 10.62
12:50 37.00 2.00 0.95 10.85
12:51 37.70 1.80 9.89 10.70
12:52 38.90 1.80 9.77 10.80
12:53 39.70 1.70 9.76 10.82
12:54 40.20 1.70 9.48 11.09
12:55 41.70 1.80 9.47 11.10
13:01 38.10 1.80 10.18 10.48
13:02 37.80 1.90 10.17 10.45
13:03 37.00 1.80 10.25 10.37
13:04 37.00 1.80 10.18 10.45
13:05 38.10 230 9.36 11.22
13:08 40.80 290 9.60 10.97
13:07 39.60 220 10.39 10.26
13:08 38.30 1.70 10.48 10.17
13:09 35.20 1.60 11.72 8.95
13:10 33.00 160 11.80 8.88
13:11 32.10 1.60 12.03 8.63
13:12 30.90 1.70 11.93 8.75
13:19 29.30 1.50 13.02 7.1
13:20 29.30 1.80 13.06 7.67
13:21 30.20 1.70 12.93 7.79
13:22 33.00 1.80 10.77 9.91
13:23 42.30 210 9.84 10.76
13:24 42,60 230 9.97 10.64
13:25 41.90 2.40 10.07 10.54
13:26 41.00 2.40 10.26 10.37
13:27 40.40 2.60 10.37 10.27
13:28 40.60 2.80 10.63 9.99
13:29 24.50 3.20 17.49 3.30
13:30 10.80 2.00 17.76 3.07
13:38 16.20 1.70 15.55 5.20
13:39 15.70 1.70 15.41 5.33
13:40 18.10 1.80 1424 6.54
13:41 19.80 2.20 13.96 6.82
13:42 20.00 2.30 13.51 7.26
13:43 22.80 2.80 12.66 8.04
13:44 26.00 3.20 12.06 8.62
13:45 29.70 3.50 11.04 9.85
13:46 34.40 3.30 10.60 10.056
13:47 38.50 3.10 10.42 10.22
13:48 36.90 3.10 10.47 10.18
13:49 29.70 2.90 14.74 5.94
Average 34.60 2,10 11.03 9.61
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Cllent: University of lowa
Facllity: Oakdale Renewabie Energy Plant
Project #: M133003
Test Location: Hurst Boller Exhaust Duct
Operating Condition: Normal

Date: 7/24/13
Run 3
Time  NOxppmvd COppmvd Q2% (dry) CO2%(dry)
14:45 20.90 7.10 14.58 8.15
14:46 20.70 7.10 15.068 564
14:47 18.80 5.10 15.26 5.44
14:48 20.40 220 16.41 5.28
14:49 19.70 2,30 15.48 5.22
14:50 22.20 2.90 13.59 7.2
14:51 30.20 2.80 12.44 8.22
14:52 32.90 3.80 11.43 923
14:53 33.70 3.30 11.66 9.00
14:54 33.00 5.10 11.43 924
14:55 35,00 3.80 10.83 9.82
14:56 34.90 4.50 10.84 9.81
15:00 30.40 3.60 12.09 8.55
15:01 30.30 5.10 11.89 8.77
15:02 30.30 7.30 12.02 8.64
15:03 30.90 3.40 11.27 9.39
15:04 36.20 210 10.24 10.37
15:.05 37.00 1.0 10.32 10.31
15:06 37.40 2.30 10.16 10.44
15:07 38.10 2.50 10.05 10.53
15:08 38.10 3.50 10.10 10.48
15:09 37.80 3.80 10.11 10.47
15:10 35.60 4.00 11.61 9.00
15:11 33.30 4.10 11.68 8.96
15:16 39.90 7.00 10.31 10.29
15:17 40.00 5.30 10.42 10.19
15:18 39.00 4.50 10.45 10.17
15:19 38.60 3.40 10.48 10.13
15:20 30.10 2.60 10.29 10.32
15:21 38.20 3.00 10.36 10.25
15:22 37.40 3.10 10.47 10.14
15:23 35.00 3.40 10.78 0.87
15:24 35.20 4.30 10.55 10.08
15:25 35.60 3.30 10.53 10.10
15:28 27.10 1.90 15.18 5.49
15:27 15.80 1.30 16.19 4.53
15:33 32.90 2.50 10.01 10.57
15:34 33.20 2.70 10.03 10.55
15:35 33.70 2.30 9.94 10.62
15:36 33.90 2.30 10.22 10.36
15:37 32.90 210 10.44 10.17
15:38 32.70 2,00 10.38 10.25
15:39 33.30 2.00 10.26 10.34
15:40 3440 2.60 1017 10.42
15:41 34.40 3.30 10.14 10.44
15:42 33.00 2.10 10.19 10.40
15:43 33.80 2,20 10.23 10.37
15:44 34.00 2.50 10.01 10.57
15:49 37.60 2.20 9.61 10.92
15:50 38.40 260 8.88 11.68
15:51 40.20 3.30 8.86 11.71
15:52 40.80 2.80 9.22 11.33
15:53 38.60 2.00 9.47 11.06
15:54 37.90 1.80 9.65 10.89
15:55 36.20 1.90 9.72 10.84
15:56 35.10 2.10 9.65 10.89
15:57 34.40 210 9.66 10.88
15:58 34.40 220 9.54 11.00
15:58 34.50 2.30 9.45 11.08
16:00 33.30 2.40 9.89 10.87
Average 33.40 3.20 11.02 9.59
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University of lowa
Oakdale Renewable Energy Plant
Hurst Boiler Exhaust Duct
Volumetric Flow Data - Normal l.oad

' Average Reference
Test Run Test Date Pre Flow SCFH Post Flow SCFH Method Flow SCFH
Pre 1/Post 1 07/24/13 446,268 471,904 459,086
Pre 2/Post 2 07/24/13 471,904 474,939 473,421
Pre 3/Post 3 07/24/13 474,939 487,909 481,424
Test Run Tost Date Pre Flow SCFM | PostFlow ScFm | Average Reference
Method Flow SCFM
Pre 1/Post 1 07/24/13 7,438 7,865 7,651
Pre 2/Post 2 07/24/13 7,865 7,916 7,890
Pre 3/Post 3 07/24/13 7,916 8,132 8,024
Average Reference
Test Run Test Date Pre Flow DSCFM | Post Flow DSCFM Method Flow DSCEM
Pre 1/Post 1 07/24/13 6,106 6,457 6,282
Pre 2/Post 2 07/24/13 6,457 6,475 6,466
Pre 3/Post 3 07/24/13 6,475 6,684 6,580
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Client: University of lowa

Facllity: Oakdale Renewable Energy Plant
Test Location: Hurst Boiler Exhaust Duct
Project #: M133003
Test Method: 2 (Compliance)
Test Engineer: DT
Test Technician: AD
Type of Fuel Firing: Wood
Temp ID: CM6
Meter ID: CM6
Pitot ID: 170
Pitot Type: S-Type
Pitot Tube Coefficient: 0.840
Probe Length: 4.0 ft
Sample Plane: Horizontal
Port Length: 6.00 in.
Port Size (diameter): 6.00 in.
Port Type: Flange
Duct Shape: Rectangular
Length (traverse side of duct): 3.5 ft
Width: 5.5 ft
Location of Test Ports: Side of duct
Duct Area: 19.256 Sq. Ft.
Equivalent Diameter Rectangular Duct: 4,278
Upstream Diameters: >0.5
Downstream Diameters: >2
Number of Ports Sampled: 5
Number of Points per Port: 4
Total Number of Traverse Points: 20
Operating Level: Normal
Servomex Serial Number: 01440D1/4446
Moisture Balance ID: $10-36
Stack Liner Material: S
Default WAF: 0.995
Type of WAF Applied: N

Actual WAF Applied to all runs:
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METHOD 2 VOLUMETRIC FLOW DATA

Project Number: M133003

Client: University of lowa

Facllity: Oakdale Renewable Energy Plant
Test Location: Hurst Boller Exhaust Duct

Pltot ID: 170

Piltot Coefficlent: 0.840

Probe Length, Feet: 4

DP Sqrt.
Port Point (in. H,0) DP
A 1 0.015 0.1225
A 2 0.015 0.1226
A 3 0.015 0.1225
A 4 0.015 0.1225
B 1 0.025 0.1581
-] 2 0.020 0.1414
B 3 0.015 0.1225
B 4 0.010 0.1000
c 1 0.030 0.1732
c 2 0.030 0.1732
(+] 3 0.025 0.1581
(+] 4 0.015 0.1225
Test Parameters

Pyar - Barometric pressure, inches Hg
P, - Stack Pressure, inches of H,0

P, - Absolule stack pressure, inches Hg
1, - Average stack temperature, °F

Duct Shape:

Length, Feet

Width, Feet

Cross Sectional Area of Stack, F?

Method 2 Results
Average DP

Average Sqrnt DP

Average Velocity Vs (ft/sec)

Mostardi Platt
Project No. M133003
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Temp
CF)
379.0
385.0
385.0
368.0

370.0
373.0
372.0
3569.0

365.0
368.0
369.0
340.0

Veiocity
v
8.93
8.96
8.98
8.87

11.47
10.28
8.90
7.21

12.83
12.56
11.46
8,72

29.25

-0.20

20.24

356.0
Rectanguiar
3.5

65

18.25
0.0208

0.1416
10.185

Operating Level: Normai

Run No.: Pre 1

Test Date: 712412013

Start Time: 9.57

End Time: 10:10

Test Enginser: OT Test Toch: AD

Port Length, Inches: 6

DpP Sqrt. Temp Velocity
Port Point  (in. H;0) DpP (°F) v)

D 4 0.030 0.1732 351.0 12.42
D 2 0.030 0.1732 355.0 12.45
D 3 0.035 0.1871 359.0 13.48
D 4 0.030 0.1732 354.0 12.44
E 1 0.010 0.1000 324.0 7.05
E 2 0.015 0.1225 318.0 8.61
E 3 0.015 0.1225 316.0 8.59
E 4 0.020 0.1414 309.0 9.88

% CO, 9.40

% O, 11.40

% N 79.20

Md - dry basis Ib/lb mole ~ 29.86

Ms - wet basis Ib/lb mole  27.819

Bws - Molsture content fraction 0.179

Moisture determined by wb/db? N

Q- ACFM 11,764

Qsd - DSCFM 6,108

Qs - SCFM 7,438

Qs - SCFH 446,268
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METHOD 2 VOLUMETRIC FLOW DATA

Project Number: M133003

Client: University of iowa

Facllity: Oakdale Renewable Energy Piant
Test Locatlon: Hurst Boller Exhaust Duct

Pitot ID: 170

Pitot Coefficlent: 0.840

Probe Length, Feet: 4

DP Sqrt. Temp Veloclty
Port Point (in. H,0) DP R ()]

A 1 0.020 0.1414 306.0 9.86
A 2 0.025 0.1581 309.0 11.04
A 3 0.025 0.1581 324.0 11.15
A 4 0.025 0.1581 339.0 11.25
B 1 0.035 0.1871 338.0 13.31
B 2 0.040 0.2000 367.0 14.48
B 3 0.045 0.2121 374.0 15.43
B 4 0.030 0.1732 357.0 12.47
c 1 0.030 0.1732 354.0 12.44
c 2 0.035 0.1871 365.0 13.53
c 3 0.020 0.1414 370.0 10.26
c 4 0.015 0.1225 343.0 8.74

Test Parametors

Ppar - Barometric pressure, Inches Hg 20.25

Py - Stack Pressure, inches of H,0 -0.20

P, - Absolute stack pressure, inches Hg 29.24

t, - Average stack temperature, °F 359.9

Duct Shape: Rectangular

Length, Feet as

Width, Feel 55

Cross Sectional Area of Stack, Ft* 19.25

Method 2 Results

Average DP 0.0235

Average Sqrt DP 0.1501

Average Velocity Vs (ft/sec) 10.822

Mostard| Platt

Project No. M133003
Hurst Boiler Exhaust Duct

Operating Level:
Run No.:

Test Date:

Start Time:

End Time:

Test Engineer:

Port Length, inches:

DP
Port Poilnt  (in. H,0)

D 1 0.020
D 2 0.025
D 3 0.015
D 4 0.016
E 1 0.015
E 2 0.015
E 3 0.010
E 4 0.010

% CO,

% Oz

% N2

Md - dry basis Ibib mole
Ms - wet basis [b/lo mole

Normal

Post 1/Pre 2

712412013

11:53

12:03

DT Test Tech: AD

6
Sqrt. Temp Velocity

DP °F) v}

0.1414 373.0 10.28
0.1581 382.0 11.55
0.1225 384.0 8.96
0.1225 375.0 8.91
0.1225 380.0 8.94
0.1225 384.0 8.96
0.1000 388.0 7.33
0.1000 386.0 7.32

940

11.40

79.20

29.96

27.819

0.178

Bws - Molsture content fraction
Molsture determined by wb/db?

Q-ACFM
Qsd - DSCFM
Qs - SCFM
Qs - SCFH
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METHOD 2 VOLUMETRIC FLOW DATA

Project Number: M133003 Operating Level: Normal
Cllent: University of lowa Run No.: Post 2/Pre 3
Faclilty: Oakdale Renewable Energy Plant Test Date: 7/24/2013
Test Location: Hurst Boiler Exhaust Duct Start Time: 14:31
Pitot ID: 170 End Time: 14:42
Pitot Coefficient: 0.840 Test Engineer: DT Test Tech:
Probe Length, Feet: 4 Port Length, Inches: 6
DP Sqrt. Temp Veioclty bP Sqrt. Temp
Port Point (In, H,0) DP °F) v Port Point  (In. H,0) DP (°F)
A 1 0.015 0.1225 375.0 8.91 D 1 0.035 0.1871 357.0
A 2 0.020 0.1414 378.0 10.31 D 2 0.035 0.1871 363.0
A 3 0.020 0.1414 381.0 10.33 D 3 0.035 0.1871 361.0
A 4 0.015 0.1225 379.0 8.94 D 4 0.025 0.1581 339.0
B 1 0.025 0.1581 365.0 11.44
B 2 0.025 0.1581 366.0 11.45
B 3 0.020 0.1414 366.0 10.24 E 1 0.020 0.1414 311.0
B 4 0.015 0.1225 354.0 8.80 E 2 0.020 0.1414 310.0
E 3 0.015 0.1225 300.0
[+ 1 0.035 0.1871 360.0 13.49 E 4 0.010 0.1000 300.0
o] 2 0.035 0.1871 362.0 13.51
c 3 0.025 0.1581 361.0 11.41
c 4 0.020 0.1414 361.0 10.21
Test Parameters
Pyer - Barometric pressure, inches Hg 29.25 % CO; 9.60
P, - Stack Pressure, Inches of H;O -0.20 % O, 11.10
P, - Absolute stack pressure, inches Hg 29.24 % N2 79.30
1, - Average stack temperaure, °F 3525 Md - dry basis Iblb mole ~ 29.28
Duct Shape: Rectanguiar Ms - wet basis Ibflb mole  27.800
Length, Feet 35
Width, Feet 55
Bws - Moisture content fraction 0.182
Cross Sectional Area of Stack, Ff? 19.25 Molsture determined by wb/db? N
Method 2 Resulits
Average DP 0.0233 Q-ACFM 12,485
Average Sqrt DP 0.1503 Qsd - DSCFM 6,475
Average Velocity Vs (ft/sec) 10.782 Qs - SCFM 7,916
Qs - SCFH 474,839
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Velocity
\)]
13.47
13.52
13.50
11.26

9.89
9.89
8.50
6.94
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METHOD 2 VOLUMETRIC FLOW DATA

Oakdale Renewable Energy Plant

Project Number: M133003

Client: University of lowa
Faclility:

Test Locatlon: Hurst Boller Exhaust Duct
Pitot ID: 170

Pitot Coefficlent: 0.840

Probe Length, Feet: 4

DP Sqrt.
Port Point (in. H,0) DP
A 1 0.010 0.1000
A 2 0.015 0.1225
A 3 0.010 0.1000
A 4 0.010 0.1000
B 1 0.020 0.1414
B 2 0.025 0.1581
B 3 0.020 0.1414
B 4 0.015 0.1225
[+ 1 0.035 0.1871
c 2 0.040 0.2000
[ 3 0.030 0.1732
o] 4 0.025 0.1581
Test Parameters

Pyar - Barometric pressure, inches Hg
P, - Stack Pressure, inches of H;O

P, - Absolute stack pressure, Inches Hg
t, - Average slack lemperature, °F
Duct Shape:

Length, Feet

Width, Feet

Cross Sectional Area of Stack, Ft?

Method 2 Resuits
Average DP

Average Sqrt DP

Average Velocity Vs (f/sec)

Mostardi Platt
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Temp
CP
387.0
388.0
389.0
374.0

376.0
377.0
381.0
366.0

378.0
382.0
384.0
351.0

Veloctty
W)
7.32
8.98
7.33
7.27

10.29
11.51
10.32
8.88

13.63
14.61

12.68
11.33

29.25

-0.20

29.24

363.8
Rectangular
a5

55

18.25
0.0253

0.1556
11.242

Operating Lavel: Normai

Run No.: Post 3/Pre 4

Test Date: 712412013

Start Time: 16:06

End Time: 16:16

Test Engineer: DT Test Tech: AD

Port Length, inches: 6

DP Sqrt. Temp Velocity
Port Polnt (in. H,0) DP °F) V)

D 1 0.025 0.1581 358.0 11.38
D 2 0.035 0.1871 360.0 13.48
D 3 0.045 0.2121 367.0 15.36
D 4 0.030 01732 348.0 12.39
E 1 0.030 0.1732 3250 12.21
E 2 0.030 0.1732 3280 12.24
E 3 0.030 0.1732 335.0 12,29
E 4 0.025 0.1581 322.0 11.13

% CO; 9.80

% O, 11.10

% N 79.30

Md - dry basis ib/lb mole  28.98

Ms - wet basis Ib/lb mole  27.848

Bws - Moisture content fraction 0.178

Molsture determined by wb/db? N

Q -ACFM
Qsd - DSCFM
Qs - SCFM
Qs - SCFH
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METHOD 4 MOISTURE DETERMINATION

Project Number: M133003 Run Number: 1
Client: University of lowa Operating Level: Normal
Facility: Oakdale Renewable Energy Plant Time: Start- 10:25 End- 11:10
Test Location:  Hurst Boiler Exhaust Duct Test Engineer: DT
Test Date: 712472013 Test Tech: AD
Pressure, Barometric(Hg"): 29.25 Meter Callbration (Y): 1.006
Delta H: 1.5618 Meter Delta H (dH): 1.518
Meter Initial Volume: 600.810 Initial Wt: 2059.3
Meter Final Volume: 633.100 Final Wt: 2177.5
Meter Temperature: 85.40 Initial Volume: 851.9
Meter Volume dscf: 30.860 Final Volume: 876.1
Water Vapor in Flue Gas (Bws): 0.179
Project Number: M133003 Run Number: 2
Client: University of lowa Operating Level: Normal
Facllity: Oakdale Renewable Energy Plant Time: Start- 12:31 End- 13:16
Test Location:  Hurst Boiler Exhaust Duct Test Engineer: DT
Test Date: 7/24/2013 Test Tech: AD
Pressure, Barometric(Hg"): 29.25 Meter Calibration (Y): 1.006
Delta H: 1518 Meter Deita H (dH): 1518
Meter Initial Volume: 634.263 Initial Wt: 2100.9
Meter Final Volume: 866.551 Final Wt: 22352
Meter Temperature: 90.95 Initial Volume: 742.4
Meter Volume dscf: 30.548 Final Volume: 752.6
Water Vapor in Flue Gas (Bws): 0.182
Project Number: M133003 Run Number: 3
Cllent: University of lowa Operating Level: Normal
Facllity: Oakdale Renewable Energy Plant Time: Start- 14:46 End- 15:31
Test Location:  Hurst Boiler Exhaust Duct Test Englneer: DT
Test Date: 7/24/2013 Test Tech: AD
Pressure, Barometric(Hg"): 29.25 Meter Calibration (Y): 1.006
Deita H: 1.5618 Meter Delta H (dH): 1.5618
Meter Initial Voiume: 668.521 Initial Wt: 1988.6
Meter Final Volume: 699.207 Final Wt: 2120.2
Meter Temperature: 91.90 Initial Volume: 853.0
Meter Volume dscf: 30.871 Final Volume: 863.1
Water Vapor in Flue Gas (Bws): 0.178
Mostard Piatt Pitot V3.0 5_14_13
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Client:

Facility:

Test Location:

Project #:

Test Method:

Test Engineer:

Test Techniclan:
Ib/mmBtu Emissions by:
Type of Fuel Firing:

Calculated Fuel Factor Fd, dscf/mmBtu:
Temp ID:

Meter ID:

Pitot ID:

Nozzle Diameter:

Meter Calibration Factor (Y):

Meter Orifice Setting (Delta H):
Pitot Tube Coefficient:

Probe Length:

Probe Liner Material:

Nozzle Kit ID Number and Material:
Sample Plane:

Port Length:

Port Size (diameter):

Port Type:

Duct Shape:

Length

Width

Duct Area:

Equivalent Diameter Rectangular Duct:
Upstream Diameters:

Downstream Diameters:

Number of Ports Sampled:
Number of Points per Port:
Minutes per Point:

Minutes per Reading:

Total Number of Traverse Points:
Test Length:

Train Type:

Source Condition:

Servomex Serial Number:

Moisture Balance ID:
# of Runs

Mostard| Platt
Project No. M133003
Hurst Boiler Exhaust Duct

Univers

ity of lowa

Oakdzle Renewable Energy Plant
Hurst Boiler Exhaust Duct

R1
9491.95
CM6
CM6
203
0.495
1.006
1.518

94 of 201

M1
5

33003
/202
DT
AD

Calculated
Woaod

R2
9334.43
CM8
CM8
203
0.495
1.006
1.518

R3
9407.68
CM6
CM6
203
0.495
1.006
1518

0.840

40

Glass

S

S#7

Horizontal
6.00
6.00

Flange
Rectangular

3.5
55

19.250
4278

>5
>2
5
6
5.0
5.0
30
150

Hot Box

N

ormal

01440D1/4663

S

10-39
3

min.

Isokinetic V4.0 2/15/13
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Run 1-Method 8/202

Ciient: University of lowa Date: 7123113
Facility: Oakdale Renewable Ensrgy Plant Start Time: 12:05
Test Location; Hurst Boller Exhaust Duct End Time: 16:01

Saurce Condition: Normal

—mﬂgﬁ%iﬂw T

Mater Temperaturs, Tm: 824 °F Fiue Prasaure (Pa): 2020 in. Hp. ebs.
SqrtaP: 0148 . HO Carbon Diaxdds; 1000 %
Stack Tempsmture, Ts; 3803  °F Oxygen: 9.80 %
Mster Volume, Vm: ~ 75.146 & Nogsn; 7020 %
Meter Volume, Vmstd:  70.880  dsof Gas Welght dry, Md: 30.138 bAb maole
Molar Volume, Vwotd.,  13.584  wecf Gas Weight wet, Me: 28134 1bib mole
lsckinetic Variance: 10850 % Excoss Al 03.000 %
Celculaled Fuel Factor Fd:  9,401.95 decmmBiu Gas Veloclly, Vs: 10602 s
TesiLongth 150,00  Inmins. Volumetric Flow: 12,246 acfm
Nozzle Olameter 0495  ininchos Velumetric Fiow: [ K1~ dscfm
Barometric Presaure 2030 InHg Velumetrio Flow: 7.728 scfm
Calculated Fo: 1.02 Po Validity: Pass
MOSTURE DETERMMATION o
{niial Impinger Content: 19375 ml Stiica Intial Wt 823.8 grams
Finsl Impinger Content: 22054 ml Silica Final Wb 8443 prams
Difference:  207.9 Differance: 205
Tolal Water Geln: ~ 288.4 Moistre, Bwe: 0,181
Veioclty Orifice Astus) Stack Meter Temp Callected Foint
Port- Clock Heed Ap [ ] MetesVol.  Temp et Qutiet Bgit Vel Vel
Puint No. Time . W0 In. H10 » L e d F dp » fises
—_—————r———— Tl
31 1205:00 9018 (XN N AF. 12 T 1 ) 59 0122 —1227 878t
11 120000 L 0015 0,42 2 (] B Ay - - 1220 o701 |
12 1211:00 1 Q)8 240 Fi3e0 L ye L0 0.122 1190 2791
12 _1214.00 0018 040 1SSV k1i) ] 0132, 1210 erel
13 121700 1 0015 D40 Jera0 I I 2l ;] 012 1210 N1
13 A 0015 1 040 7830 1 9 wil 5 0122 1210 178
14 122300 2.3 79140 1 73 | W ] 01 1080 1154
14 0.010 03 1 swzoe | I | R D10 D000 LG
15 122000 10010 20 201300 1372 82 L] 2300 1360 TS
15 12:52:00 2.010 0.30 62200 | 372 (r3 ] 0109 129 1164 |
123500 383490
2:1 124000 10633 070 302490 1 308 2 $0 1] 1580 UM
2:1 124300 of 07 | 335080 ] 0 | @ 30 0.154 ~1570 1
22 124000 10020 033 300050 1304 $4 £ 2141 1470 1041473
22 12:49:00 0020 L0535 | 388120 } ] 20 o141 1280 L1017
23 28200 | 0013 0.40 410 1 %5 94 21 32 1200 (F [
23 123500 Q015 0.40 380010 3 9 B 1. 1 iz 120 8761
24 126800 9.013 040 1 30180 1 360 -] i o 1220 2781
2:4 130100 10015 1 040 303050 1 309 8 o103 1310 781
25 130400 0010 1 030 1 364260 | 307 B4 . 0100 — OB Zass |
23 130700 1 0010 | 030 | 3p5240 1 A7 94 o UA L - 1418 7384 ]
131000 0000
1 133500 2030 080 1 390086 1 393 -] 1 2173 1742 jaJeo |
X1 131000 0039 980 368400 1389 L] ¢ L1 1750 12.360 |
32 432100 1 00% 080 430330 1 352 % 1 9473 1210 12290
32 132400 | o0g¢0 1 060 | 400040 L 62 94 $1 217 1760 32380
33 13700 | op0 1060 1 a0000 § N5 - - 91 o4r 1700 1 12390 |
3 13:30.00 9.0 435300 1 286 ] s L/ 1.040 12390
4 KRN ) 060 1 43140 1 M3 1 85 7] 0141 1200 10497}
34 133800 2020 060 _L_400420 } 345 -] S - S N} 1420 i AbTA
k2] ~1338.00 0013 040 425040 L W7 | 5 $2 A-] 1230 2781
EX) 134200 | om§ | 040 F 0070 L N7 B3 2 2122 1.440 8701 |
134500 412810
41 LY 0035 | 100 1 e;2800 | o8\ 1 g9 L g2 1 IOV 1880 13383 |
41 13:30.00 2035 100 | 414390 1 30t L+ 7 - oA87 de00 L wn |
42 13:50.00 0035 1 100 1 410250 | $4 7] 8187, 180 R .
42 140200 L0033 100 418330 1 04 4§48 0167 1849 ey |
43 14:03.00 | 110 1419970 ] L] £ 2230 1990 a0l |
43 j—oos0 L 10 1 a:ieg0 1 o4 | 99 2 22% 2020 1407 |
A4 149100 L0030 D60 423800 1 357 -] M- PATe] 1210 280
44 143400 0.030 080 1 425000 1 397 ] £ L172 1740 12360}
£33 14.97:00 0030 080 1 427430 L 309 2 'y S K] 1260 |
45 0000 | 080 1 420150 1 389 92 (AL N 1,013 1290
242300
£l 1400 1 0008 o0 430983 ] 84 2 2158 1629 a0
1 143400 1 002 070 1 432660 1 023 82 oipp L1010 L 1911 |
£2 w3z00 | o026 1 o7o | 420 1 sp9 ) o5 LG 0189 1000 iRk
2 x 9.02% 10, 435800 1 323 L] g2 2182, 1590 M
53 14:4300 £.020 08 2390 1 31 —8 92 D141 1440 0197
£ 14:45:00 200 | _ 050 AN 1 2t £ D14) lao 1 0197
$-4 144900 | ooes | ofp | e40260 1 384 52 2183 1620 kI -
£4 14:5200 L0335 070 | 441880 3 358 | 95 1] 1.590 |
£8 145500 | 0030 090 483470 - - 0473 L7 12200
=] 145000 1 D0% 080 445220 -] 92 9173 1601
1
Total 75.148 ne 0o 7R 148
Aversge o3 %93 02 o148
wn 030 921.0 1] 0.100
Mex 110 7.0 1] 0.200
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Run 2-Method §/202

Client: Unlversity of lowa Date: 2318
Facliity: Oakdale Renewable Energy Plant Start Time: 16:30
Test Location: Huret Boller Exhaust Duct End Time: 19:54

Source Conditlon: Normal

Sl R e

Meter Tempersture, Tm: 3.9 °F Flue Pressure (Ps): a@n2 In. Hg. abs
8qreaP: 0130 InH0 Carbon Diaxiie: 1020 %
8tack Tempersture, Ts: 3500 °F Oxygen: 10.50 %
Moter Volume,Vm:  70.090 f° Netrogen: 793 %
Metor Volume, Vmiaid:  65.814  dec! Ges Weight dry, Md: 30,052 1h/ib mole
Mater Volume, Vwetd: 11587  wscf Gas Waight wet, Ms: 28250 b mole
lsokinsfic Vautance: 1027 % Excoss Ain - %
Calculated Fuel Factor Fd:  9,33443  dyctmmBlu Gas Valocity, Va: 8.645 [ ]
Testlongth  150.00  in mins. Valumetric Fiow: 11480 acfm
Noxzzie Diamolor 0485  ininches Volumetric Flow: 8,165 dsotm
Barometdc Pressure 2030  inHg Volumetric Flew: 7249 sofm
Caleulated Fo: 102 Fo Valdlty: Pass
MOISTURE DETERMINATION
SRR s Tl e b e T,
Inltial Impinger Content 18204 ml Bilica Inifal Wt 8205 prama
Finel Impingsr Content 21506 mi Sitica Final WL 8374 grams
Difference:  220.% Differsnca: 189
Total Weter Gain: 2480 Molsture, Bws: 0.150
Vaiocity Orifics Actal Stack Moter Temp Gollested Point
Port- Glosk Head Ap aH MelerVol  Temp inlat Outiet sqrt. Vol Vel
Point Na. Time In. k20 . Hio r f * 'y [ Nses
LA ] 83000 1 000 DE5 449 1% | ¢t 8. 0141 1445 10.100 J
11 L0000 1 0018 041 g L D4 1 % 2 0122 —1210 8.750 |
12 1000 3 0015 D41 B L 2 942 1320 om0 |
1-2 170600 3 QS D41 454320 § 7% ¢ @ — R (A7 - S 1260 070 |
13 170900 % 0010 1 0% 1 5970 | 240 {80 | 2 2100 0.640 1144
13 ptzeo P Q00 3 030 1 458210 | ) (<] L] 2100 1.0% FAT"
1=t 371500 3 __DOIQ 939 457300 | 3% <D o] —l00 LKy ] Zi4d |
14 174800 1___0QC10 LX) sgaro | o L@ L e 3000 080 FAL N
18 172100 100 % 630 1 459960 | 360 L] 2__ 1 000 g% VALT NN
15 irze00 1 om0 1 030 % s0ns | % | @ 2 0100 1083 AL T
173700 491100
=] e 10020 b 0S5 1 401400 1 I 2] = 2341 142 10104 |
&1 173600 1 QC0 D5 ageg | 3 <2 L3 2141 150 10104 |
k= 173000 1020 403870 | IT3 84 52 0.14 1410 16104 |
22 124200 _1__0C0 L Aa590 | I 8 (] 2341 1an 04|
23 174590 100X 055 AQT0 | 00 - 2 0341 [ 14X 10,104
=] 174000 1 0030 053 A0 | X9 5 o] 0341 1380 10104 |
4 A5 0015 041 I sor [ ] 1210 4750
24 175400 LE ] A0 L v 1 e 52 2122 1210 4750
28 zere0 | oo 230 471,860 3% o5 ® 0.100 02.990 T84
25 w0000 | 0010 [F] 2D 25 [} 1] 9100 1080 e |
1803:00 AT4000
3 Jgoe0o0 1 0G 1 070 1 47409 | 950 L] D468 1800 1 1126
] 894 |_..oqs orm 1 476620 | 368 1 94 © 10188 1.580 1260 |
2 141 |__oes 3 0% 1 _A7200 | 6 - -] £ 1 05 1 ise0 111760 |
32 LRAZ00 3 002 L 070 | 478760 | 60 ) 0450 1500 1 d129e
b= 18:2000 1 0Qas X A280 L 0 % < 0169 1580 1 i1.20¢
3 182300 1 002 40080 | 367 ] ] 0,153 ~1570 11.2%e
24 ipe0o | O0C15 1 o4 L 400 | a2 ] ;2] iz | 120 ST
=] 182900 1__0C16 042 470 | L] L] Q2 1 120 87
35 3200 10010 1 03 L 405000 1 90 1 9 ] 2190 — 10 kAL
5 18500 0010 1. . DX __L_ 400970 { 90 - ] g0 | g kAL ]
L . ASSONS
&1 000 | D3 | 460005 | 300 ) 8N __ 0173 1.7 AFE L.
41 184000 | ’_v_m__ o8y | 400000 r_ﬂ - - (X1 - 170 —Jars |
42 495100 } gow _f__OF3 ¢ 401000 | 309 .-} - S N X 1,000 2304
L] e e 983 anmo_ 1 3% ] 0. XV ] 1,690 12374
43 k| L Q03s 067 __1 495170 304 -] — 0197 LB [ | | .
L] 19:0000 QO3S 287 4980890 | 264 ] -1 0.187 1800 1238
44 JEQL0 3 005 087 490740 1 S 7 ] o7 1 1880 1386 4
L] L oGS osr 1 _£00830 1 360 — S4 017 L0 13300
&5 190900 | (1] 502470 | 381 S L] R LI ja3r4 |
45 12 | .ocog ¢ oesy | 0400 1 oM | @ ] K 1,689 12374
3
91 192400 | 0CD 058 500000 1 S [ _ 65 84 41 1443 10104 |
$1 182700 1 oc@ 0.59 —2I510 1w —B ] P41 1.420 a0 |
92 193000 | ocn | o | _Baweo | 2 |96 ] 41 180 10.104
82 1 | o0 f om 1 9100 | 2 ] 9141 —10 10.104 |
L2 1 |00 (1] 1 I S - . 24 9141 140 1 10904
=] : | 0020 0.5 $13270 | 8 - - 9141 140 ) 004 |
§4 k] | oo 1 0% | 64710 1 33 (. - o 0141 —14%0 {10108
$4 ; 000 o5 1 519200 | 9 0141 140 ] loto4 |
-] e430¢ | oMS Q.44 - £ 1] ojam.  f 120 | 87N
&5 10200 0 044 S - 94 Q422 1388 870 |
10P400
Total 70.080 [ ] e 70.080
Aversge as? 30 [T} 013
Man 030 n20 L1 ] 0.100
Max os7 3820 wo o7
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Client: University of lowa
Facility: Oakdale Renewable Energy Plant

Test Location: Hurst Boller Exhaust Duct
Souree Condition: Normal

Run 3-Method §/202

Date: 7723 & 24113
Start Time: 21:18
End Time; 0:05

: 0.72 h.H O N
Metsr Tamperature, Tm: 1.0 B In. Ho. sbs.
8qrnaP. 0158 In.HO %
Btack Tempersturs, Ts. 3684  °F %
MsterVolume, Vm: 78983 f° %
Meter Volume, Vmstd:  74.673  dscf Ib/b mole
Moter Volume, Vwstd:  18.348  wacl /b mote
lsokinetic Vardance: 1081 W %
Calcutalod Fuel Faclor Fd:  9,407.88  dscffmmBlu Gas Velodity, Vs: 11439 fpe
Testlength 15000  Inmins. Volumstic Flow. 13,212 aclm
Nazzie Diamater 0485  Ininches Velumetnic Flovr. 8,765 dscfm
Barometric Pressure 2030 hnHy Volumetric Flawr: 8,204 sctm
Caloulatsd Fo: 102 Pa Valkdity: Pass
MOBTURE DETERMMATION -
Inial mpinger Contant: 15149 mi 8iica nlial W 8134 grems
Finslimpinger Content: 21459 ml Siliow Finsl Wt 8337 grams
Diffsronce;  331.0 Difisrence; 203
Total Water Galn: 3513 Moisture, Bws: o.184
Veloclty Onifice Actual stack Metar Tamp Collagted Point
Port- Clock Head 8p aH MetssVol  Temp Iniet Ovtlet Bqrt. Vol Vel
Point No. Tizme MO mi20 4 L r F 8 L3 aec
(¥l 21380 9,018 041 §21,5%0 s 8 91 0122 1220 284
L] 2018 0.4% 318 91 81 0122 1210 aew |
12 212400 | 0018 041 523,080 s 8 [1] D12 L1909 848
12 270 | 0015 044 170 )| []] p12 12%0 o |
13 ~20:3000 2015 041 fae400 | 379 -] 1 0172 1380 a8 |
19 21.39:00 0015 241 Spseo § w9 1 @ 1 9 D1z —l240 LY - -
14 . 0015 041 520.820 1 3% ] 81 R 1240 S04 |
14 21000 3 0918 D41 $30000 1 30t - o 212 1180 S840 |
13 2420 1 0010 230 1220 1 2 7] 1 2100 0§70 - - -
AL ] 214300, 2010 0.3 £32190 4 52 2100 1023 7223
2146:00_ §39.213
24 2131:00 2830 oe2 1 _Gn213 1.3 91 2173 1687 12811
2] 21,5400 0030 ge2 1 Suet0 o [ %R 2. 9173 1730 jasu1 |
22 215700 2,030 (1] 318 1] (3] 073 1210 12819
22 22:00:00 0030 082 5%3% | 318 2] L) 0173 1880 12611
23 ; 0026 [T ! | _3es ] | D138 1579 1 |
23 220000 0028 083 $41.910 L3 ] La] 2458 1530 141 |
24 220000 | 0.020 253 543,140 1 J7¢ B il D.141 1410 10216 |
24 221200 020 0.55 Se4550 1379 L] 8 —0.141 1,390 10215 |
28 221500 1 oos | o0 1 545040 | 81 £ $0 0122 1100 Sod40 |
24 22:10.00 9015 1. 041 S4LA0 53 ] 2122 1238 8848
223100 $43.360
> 322400 g, Do L oaeded | 374 82 —$0 (K] 1732 1 1280 )
X1 227:00 LX) 30100 1374 1] $0 Q473 1710 12510}
2 2309 0030 0.0 $81810 1 78 | 82 £ 0473 1070 1250
2 209 g pes 1 63380 | Jr6 50 [NIE] 1630 281
=) 238N 003§ 0.8 gm0 L 3 L8 D187 203 12313
33 223%:00 00X 097 S57.280 1 379 9 90 (N1 A 1210 1351
-] 2410 0.0 28 £39000 1 374 80 9313 —_—1720 125610 ]
34 24800 209 [X}3 4] 20 (A1) 1210 22510
38, 224800 0.028 270 S04 [ S72 1 83 $0 | —.158 1859, 11421 ]
335 23100, poas |, 070 | Geavep | 372 1§ $Q_ D130 i A N -
22:34:00 See771
A1 225800 0040 L1 £85.777 382 0200 2013 1 14448 |
41 230200 9040 LAl ~ BT 30 92 50 0200 1 Jd048
42 23900 o045 | 93¢ | 560740 1 380 L - ] 0212 20U 19322
42 20000 1 0046 128 I T N SN p— 0212 2140 162382
43 231190 2040 K]} 573000 | 378 ] (] 0200 1980 14448 3
43 221400 30040 LU 915820 37e " . 0200 1980 14440 |
44 2970 IR 1] §77.800 | 377 Lx] ] 0200 1990 Ja4dp |
44 232000 2040 [RY] S19.000 143 (1] 0200 1960 e84 |
43 032300 2,40 11 £41.060 | 977 5] 0. 0200 —l080 1450 |
4$ 232000 1 0040 11 S83.040 :] £ 0200 1 207 | 4840
22900 £8.867
31 223590 2920 o857 1 _ciseer 1 ¢ 0.141 1,441 0218 _
£:1 290 | 000 1 067 | S567.910 L 318 20 L] D141 1,440 10215 )
§2 234100 10020 0.5 - (1] 041 1400 10216 |
82 234400 1 0020 114 390210 [ 394 g1 20 2141 1300 110218
53 234700 10020 25 Suso | 32 2 20 0341 1400 1 10215
53 —23:50:00 1 951 Se)0d0 |32 91 0 0.141 —td10 10315
E=] 28300 | op2s | 072 | Gweddo | 37 19 —t 1780 e
54 238000 0028 972 56230 1 N7 91 80 __ 0358 —tt0 L Nl |
33 0.020 28 £o7080 | 8 (1] ] ALY — 1510 10215 ]
£8 90200 9020 1 067 299180 1 ¢ 2 2 0,341 AP - ons
005:00 80053
Total 78.003 2.4 0.0 .0
Average (3] 884 o 0153
Min 0.30 s180 "o 0.100
Max 124 3.0 90 0212
Platt
Project No. M133003
Hurst Boiler Exhaust Duct 97 of 201

Isokinetic V4.0 211613

© Mostardi Platt



METHOD 26 TEST RESULTS

Date: 712312013 Condition: Normal

Project: M133003 Data Taken By: AD

Company:  University of lowa Source:

Piant: Oakdale Renewabie Energy Plant

Location: Hurst Boller Exhaust Duct

Test Number: 1 Time: 12:05-13:05
Pressure, Barometric(H@"):..c.ceovenrensennnee 29.300 Carbon Dioxide Content{%): 10.90
Pressure, Statlc(H,0"):.......... IO -0.10 Oxygen Content(%): 8.80
Pressure, Stack(Hg"):.ccoervenreer [ 29.293 Nitrogen Content(%): 79.30
Inttiat Voiume (cu.ft.). 0 HCi (mg) 0.043
Final Volume (Cu.ft.).cceciscrnereencersncnes R 4.252 Water Vapor in Fiue Gas (Bws)........... coreensasassensannes 0.161
Meter Tomperature (°F) 90.00 HCI (ppm): 0.25
Meter Volume (dscf) 4.05

Meter Catlbration (Y).... 1.009

Average Delta H (AH)u..icevnmsmsermcossosssacns 2.000

Test Number: 2 Time: 13:35-14:35
Pressure, Barometric(Hg"):«..cccecemrennances 29.300 Carbon Dioxide Content(%): 10.90
Pressure, Static(H;0"): . -0.10 Oxygen Content(%): 9.80
Pressure, Stack(Hg"):.crreersarensantsns 29.293 Nitrogen Content{%): 79.30
Initial Volume (cu.ft.) 0 HCI {mg) 0.030
Final Volume (cu.ft.) 4,252 Water Vapor in Fiue Gas (Bwag):.........c.cviiisnsenses 0.161
Meter Temporature (°F) 91.69 HCI (ppm): 0.17
Meter Volume (dscf)...... 4.04

Meter Callbration (Y).... 1.009

Average Delta H (AH)....ccccenuereeense reorsansas 2,000

Test Number: 3 Time: 14:45-15:55
Pressure, Barometric(Hg"):......ccocsieeraaine 20.300 Carbon Dioxide Content(%): 10.20
Pressure, Static(H;0")..... aoore -0.10 Oxygen Content(%): 9.80
Pressure, Stack(Hg"):..couericesnccnrinionasens 20.293 Nitrogen Content(%): 79.30
tnitlal Votume (cu.ft).... S 0.000 HCI (mg) 0.055
Finat Voiume (cu.ft.}..... 4.247 Water Vapor in Fiue Gas (BwWS):......cccerssererevercsonenes 0.161
Meter Temperature {°F).... 92.00 HCI (ppm): 0.32
Meter Volume (dscf)..... 4.03

Meter Catlbration (Y).... 1.009

Average Delta H (AH).......ccceeceinersiararensas 2.000
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METHOD 30B TEST RESULTS

Project #: M133003 Location: Hurst Bolier Exhaust Duct
Client: University of lowa Condition: Normal
Facliity: Oakdale Renewable Energy Plant Data Taken By: D. Tuider
Fuel Type: Wood Fue! Factor: 9335.8
Hg Analyzer iD: Diiuent: 02%
Test Number: 1A Trap Number: 168444 Start Time: 10:18 End Time: 11:18 Date:  7/24/2013
Pressure, Barometric(Hg"):uccommerescnrsnns 29.250 Hg (ng). 226
Initial Volume (Iiters).... 0 0.17¢
Final Voluma (liters)......... . 108.424 Meter Volume (Standard liters)....... 104.512
Moter Temperature (°Flo.eine . 85.30 Hg (ppb) 0.03
Meter Caiibration (Y).... 1.008 Hg (ug/dscm), 0.22
Flowrate (SCFH) 459,060 Hg (ugiwscm). 0.18
CO2% 9.40 HG (0ZMN1)..ciiveerenmrsmcnsnasissrarsisnniasessnierersonsens 0.000081
02 %. 11.40 Hg (Ib/Tbtu), Fd Factor. 0.276509
Test Number: 2A Trap Number: 168405 Start Time: 12:30 End Time: 13:30 Date:  7/24/2013
Pressure, Barometric(Hg"): 29.250 Hg (ng) 124
Initial Volume (jiters).... 0 Water Vapor In Fiue Gas (BWS):......ccceerven S, 0.182
Final Volume (liters)..... 100.212 Meter Volume (Standard Iers)......ueesmimarssssens 84.844
Meter Temperature (°F) . 80.30 Hg (ppb) 0.02
Meter Cailbration (Y). 1.009 Hg {ug/dscm), 0.13
Flowrate (BCFH)..c.vcorternrencrrasesssersuien 473,400 Hg (ug/wscm) 0.11
C02 %. 8.80 Hg (oz/hr) 0.000051
02% 11.10 Hg (Ib/Tbtu), Fd Factor....c.cccvieveneninracniarnannsenss 0.163147
Test Number: 3A Trap Number: 188415 Start Time: 14:45 End Time: 165:45 Date:  7/24/2013
Pressure, Barometric(Hg"): 28.250 Hg (ng) 108
initial Voiume (iiters)........ 0 Water Vapor in Flue Gas (Bws):..... 0.178
Final Volumae (liters)......... 100.23 Meter Volume (Standard liters)...... 94.449
Meter Temperature {°F) 8270 Hg (ppb) 0.01
Meter Callbration (Y)..... . 1.008 Hg (ug/dscm) 0.11
Flowrate (SCFH)..ecueers sennireerescsrssnnnes 481,440 Hg (ug/wscm), 0.09
C02 %. 8.60 Hg (oz/hn) 0.000044
02% 11.10 Hg (Ib/Thtu), Fd FACOT.ecvuurieeierisemserneeernsiosncncnes 0.138325
Mostard Pisti 1L #g 06 VIO TR
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METHOD 30B TEST RESULTS

Project #: M133003 Location: Hurst Boller Exhaust Duct
Client: University of lowa Condition: Normal
Facliity: Oakdale Renewabie Energy Plant Data Taken By: D. Tulder
Fuel Type: Wood Fuel Factor: 9335.8
Hg AnalyzeriD: 0 Diivent: 02%
Test Number: 1B Trap Number: 124022 Start Time: 10:18 End Time: 11:18 Date:  7/24/2013
Pressure, Barometric{Hg"):. 29,250 20.7
Inltial Volume (jiters)..... 0 0.179
Final Volume (liters).. 08.85 Meter Volume (Standard iiters)... 93.518
Meter Temperature (°F). 87.80 Ha (ppb) 0.03
Meter Calibratlon (Y)......uesseersosese e 1.004 Hg (ug/dscm) 0.22
Flowrate (SCFH).icivverermrnrerenssseasianens 459,060 Hg (ug/wscm). 0.18
CO2% 9.40 HE (0Z/MN)..cccicriniiniinienssssninneneenissiniseisinsine 0.000083
02% 11.40 Hg (Ib/Thtu), Fd Factor.. 0.283817
Splked Trap Run... Y
Spike Concentration.........c.ccsiemeinereerirecsssasnres 25
Tast Number: 2B Trap Number: 123480 Start Time: 12:30 End Time: 13:30 Date:  7/24/2013
Pressure, Barometric(Hg"): ovcvenmemesscsarees 29.250 12.6
Initial Volume (iiters)..... . 0 0.182
Final Volume (liters) 100.14 Meter Volume (Standard I8r8)....uesenseessssassisrons 83.761
Meter Temperature (°F).... 93.50 Hg (ppb} 0.02
Meter Callbration (Y). . 1.004 Hg (ug/dscm) 0.13
Flowrate (SCFH)...cciseriacrnrrersancs esesnen 473,400 Hg (ugiwscm) 0.1
€02 % 9.60 Hg (oz/hr), 0.000052
02% 11.10 Hg (ib/Tbtu), FA FACtOr.iitererierersssssersreesinsrcsones 0.167033
Spiked Trap Run..... Y
Spike Concentration 25
Test Number: 38 Trap Number: 122453 Start Time: 14:45 End Time: 15:45 Date:  7/24/2013
Pressure, Barometric(H9™):..euuen. - 20,250 ’ 8.5
Initial Volume (Iiters)......ommemrsenmasssnone [+} Water Vapor in Fiue Gas (Bws)............ P 0.178
Final Volume (iiters)...... 100.159 Meter Volume (Standard IRer8)......csmeresssmemenene 83.474
Meter Temperature (°F). 85.30 Hg (ppb) 0.01
Meter Calibration (Y). . 1.004 Hg (ug/dscm) 0.09
Fiowrate (SCFH)............ 481,440 Hg (ug/wscm) 0.07
c02 %. 9.60 HE (DZIN).eererrnenersacrerersvasnensnrsermrssesanssessmsees 0.0000368
02%. 11.10 Hg (Ib/Tbtu), Fd FaCLOr.c.eeeevurnrnrinemrnraccerasormansann . 0.113026
Spiked Trap Run... Y
Spike Concentration. 25
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